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Her Best Friend Can't Tell 


Your patients gain confidence in their public life knowing that 


others won’t notice the artificial eye. They avoid feelings of 
inferiority in their personal life when best friends can’t tell the 
difference. 


Let our 105 years’ experience help you perfectly match your 
patients’ eyes. Our experienced men visit most areas regularly 
to fit your patients, custom-made eyes to match, and offer you 
technical assistance on difficult cases. Call or write our nearest 
office. 

© Eyes custom made—glass or plastic 

¢ Eyes from stock sent on memorandum same 


Complete day order received—glass or plastic 
ogee © Damaged or broken artificial eyes accurately 
Artificial Eye ch 


matched 
. © Fitted to all types of motility implants 
Service ff + implants, x-Ray therapy shields, foreign body 
locators 


© Superior Quality—Finest Workmanship 


Mager and Gougelman inc. 


30 North Michigan Avenue : 120 E. 56th St. 
Chicago 2, Illinois * New York 22, New York 
DETROIT * CLEVELAND * KANSAS CITY * MINNEAPOLIS * ST. LOUIS 
HOUSTON (Soper Bros.) * BOSTON * PHILADELPHIA * PITTSBURGH * WASHINGTON 
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American Beauty...Rx for a Brighter Practice 


Your refracting room, with its instruments and equipment 
is the indispensible necessity of your professional life. An 
American Beauty refracting room is all that and more! It is 
the way to a brighter, more profitable practice, the best possi- 
ble investment you can make to insure your future. 

Why? Because an American Beauty Refracting Room is the 


perfect framework of reference for your professional skills... 
it shows you at your best... works hard to create the right impres- 
ston on your patients. And creating the right impression is so 
important to building and sustaining your practice. 

Turn the page to see how American Beauty by American 
Optical can become a reality for you. 
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Here’s how easy it is to write your own 


Rx for a Giighter Practice with American Beauty 


AO provides low-cost, convenient financing and free custom designed 


office planning . 


. services tailored to make it easy for you to have an 


American Beauty Refracting Room and Modern Offices. 


LOW COST FINANCING 


You save money (up to 40% on interest payments) when 
you use AO’s “Pay-as-you Grow” Deferred Payment Plan. 
You pay interest only on the unpaid balance of your con- 
tract ... every payment reduces the amount of interest paid. 


And all you need is 10% down payment. If you have old 


AO tetessdonal 
OFFICE TI SLAVICE 


PLUS...AO PROTECTS YOUR INVESTMENT 


And after you receive your AO equipment and instruments 
you can count on good, reliable service and continuously 
available replacement parts and accessories. Write your own 
prescription for a brighter practice with an American Beauty 
Refracting Room. Start by sending for these two free color- 
ful brochures. 


equipment to trade, it may have enough value to cover this 
down payment...it’s possible to have an attractive American 
Beauty Refracting Room without touching one penny of 
your capital. Easy monthly payments can be arranged over 


one to five years. 


FREE OFFICE PLANNING 


AO's trained designers will help you create a new, modern 
office. This service costs you nothing. Your AO Representa- 
tive will measure your office and make a floor plan for our 
Custom Planning Interior Design Department. They'll pre- 
pare a detailed, visual layout complete with actual samples 
of paint colors, wallpaper, flooring, etc. Plans for fitting and 


reception rooms can be furnished also. 


American ®&) Optical 


COMPANY 
Instrument Division, Buffalo 15, N.Y. 


Since 1833...better vision for better living 


Name 
| Address 
| City Zone. 


Please send new color brochures, ‘Something Wonderful Hap- | 


pens” and “AO Refracting Chairs and Instrument Stands”’. 


State 


IN CANADA write — American Optical Company Canada Ltd., Box 40, Terminal A, Toronto, Ontario 
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WHEN YOU SEE 


ocular 
trauma 


OR INFLAMMATION 


Chyma 


systemic route to faster healing 


mM Aqueous / al 


controls inflammation, swelling and pain 7 


hyphema—(traumatic and postoperative) 
“Improvement with the use of Chymotrypsin (Chymar) noted in 
all cases within 24 hours.””! 


secondary inflammation 
“Chymotrypsin definitely shortens the course of ophthalmic inflam- 
mations and hastens the absorption of blood in the tissues.’ 


vitreous hemorrhage 
“Two of three cases in this group showed definite improvement 
within six weeks.””! 


effective anti-inflammatory enzyme 
CHYMAR Buccal— Crystallized chymotrypsin in a tablet formulated 
for buccal absorption. Bottles of 24 tablets. Enzymatic activity, 
10,000 Armour Units per tablet. 

CHYMAR Aqueous— Solution of crystallized chymotrypsin in sodium 
chloride injection for intramuscular use. Vials of Sec. Enzymatic activity, 
5000 Armour Units per cc. 

CHYMAR=— Suspension of crystallized chymotrypsin in oil for intra- 
muscular injection. Vials of 5 cc. Enzymatic activity, 5000 Armour 
Units per cc, 


YUVWAHD 


and for enzymatic zonule lysis A/pha CHYMAR 


1. Jenkins B. H.: J. M. A. Georgia 45:431 (Oct.) 1956 
2. Fullgrabe, E. A.: Ann. New York Acad. Sc. 68:193 (Aug. 30) 1957. 


© 1960 A. P. Co. 


Ma ARMOUR PHARMACEUTICAL COMPANY * KANKAKEE, ILLINOIS 
Armour Means Protection 
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Acute conjunctivitis! before treatment, showing engorged irregular superficial vessels 


NOW...the true solution for 
fast anti-inflammatory response 


and no irritating steroid particles 


@ mg. for mg. the most active steroid topically—up to 40 times the potency 
of hydrocortisone 


@ optimal not minimal steroid concentration in true solution for peak effective- 
ness .. . maximal contact at the site of the lesion 


@ quick-acting broad antimicrobial activity when infection threatens recovery 
@ superior patient comfort—no stinging, no irritating particles, bland carrier 
L Gordon, D. M.: Scientific Exhibit, American Medical Association, Annual Meeting, San Francisco, 1958. 
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4, days after treatment 


ACTUAL CLINICAL PHOTOGRAPHS 


OPHTHALMIC SOLUTION 


inpicaTions: Trauma—mechanical, chemical or thermal; 
conjunctival, corneal, or uveal tract inflammation involv- 
ing the anterior segment; allergy; blepharitis. 
posase: NeoDECADRON Ophthalmic Solution (0.1%)— 
One drop 4-6 times daily. 
NeoDECADRON Ophthalmic Ointment (0.05%)— 
Applied 3-4 times daily. 
In severe or sight-threatening conditions, the frequency 
of administration may be increased. Systemic therapy 
with DECADRON Tablets may be prescribed adjunctively. 


PRECAUTION: Steroid therapy should never be employed in 
the presence of tuberculosis or herpes simplex. 


Additional information is available to physicians on request. 
*NeoDECADRON and DECADRON are trademarks of Merck & Co., Inc. 


MERCK SHARP & DOHME 
Division of Merck & Co. Inc. + Philadelphia 1, Pa. 


DEXAMETHASONE 21-PHOSPHATE—NEOMYCIN SULFATE 
active ingredients 
Steroid Dexamethasone | : 


Product Concen-  21-Phosphate (as Supplied 
tration the disodium salt) 


5 mg./ce. 


g./cc. 
WeoDECADRON 5 cc. (4 02.) 
Ophthalmic 0.1% 1 mg./ec. sterile dropper- 
Solution mycin base) bottles 
DECADRON 
| Sec. 
| 1 mg fee. — _| sterile dropper- 
Ophthalmic me. 
Solution bottles 
WeoDECADRON 
ntmen' 
mycin base) 
DECADRON 
Phosphate a | 3.5 Gm. (Ye 07.) 
phate me Gm. 
intment 
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new CYCLOGYL gel 


Prompt, complete cycloplegia in new, long-acting gel form. 
Can’t be blinked out, so its action is concentrated and pro- 
longed. Can be used in conjunction with topical steroid or 
antibiotic therapy. 


CYGLOGYL FOR ALL-PURPOSE CYCLOPLEGIA 


**.. Acts so quickly and wears off so quickly that loss of 
time for doctor and patient is minimal.”' Recovery within 
6 hours or less with a miotic’...within 24 hours without.’ 
Unexcelled for refraction...valuable for treatment of 
lesions, inflammatory conditions and pre- and postopera- 
tive therapy. No toxic or allergic reactions reported’... well- 
tolerated by children and elderly patients.'* 

CYCLOGYL® Gel 

Sterile ophthalmic gel. (cycocyt HCl 1.0% in a neutral gel, Schieffelin.) 
CYCLOGYL® 

Sterile ophthalmic solution. (cyclopentolate hydrochloride, Schieffelin.) 
Supplied: 

Dark-pigmented iris— 2.0% solution with PVP (polyvinylpyrrolidone). 7.5 ml. 
and 2 ml. dropper bottles. 

Brown or hazel iris — 1.0% solution. 15 ml. and 2 ml. dropper bottles. 


Blue, gray and green iris— 0.5% solution. 15 ml. dropper bottles. 
Prolonged therapy — Gel. 3.54 Gm. collapsible tubes. 
Samples and literature supplied on request. 


References: 1. Miles, P. W.: Missouri Med. 56:1243, 1959. 2. Costner, A. N.: South. M. J. 
48 :1192, 1955. 3. Rasgorshek, R. H., and Mcintire. W. C.: Am. J. Ophih. 40:34, 1955. 4. Gordon, 
D. M., and Ehrenberg, M. H.: Am. J. Ophth. 38:831, 1954. 


\ @ / Since 1794 


PHARMACEUTICAL LABORATORIES DIVISION, New York 3, N. Y. 
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Rapid, profound mydriasis'* with minimal cy- 


cloplegia...even in heavily pigmented irises. 
Excellent for ophthalmoscopic observation... 
resists the counteracting effects of bright 
lights. Quick return to normal—in 30 to 90 
minutes with a miotic,’ in 24 hours without a 
miotic.’ Well-tolerated by children and elderly 
patients™...no evidence of side effects.° 


CYCLOMYDRIL 


HCI 0.2 lopentolate hydrochloride, Schieff and phenylephrine hy- 
Gochioride 1.0% with 3.0% ina le ophthalmic solution.) 


Supplied in 7.5 ml. and 2 ml. dropper bottles. 
Samples and literature available on request. 


References: 1. Miles, P. W.: Missouri Med. 56:1243, 1959, 2. Priestly, 
B.S.; Medine, M. M., and Phillips, C. C.: to be published. 3. Costner, 
A. N.: South. M. J. 48:1192, 1955. 4. Rasgorshek, R. H., and McIntire, 
W. C.: Am. J. Ophth. 40:34, 1955. 5. New and Nonofficial Drugs: 
J. B. Lippincott Company, 1958, p. 243. 


Schixffeden & Co./SFince 4794 


PHARMACEUTICAL LABORATORIES DIVISION « New York 3 
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E-90 E-95 E-96 E-97 £-244 


STORZ DUREDGE STAINLESS STEEL EYE KNIVES 


Made of 
Special Alloy Cutlery Stainless Steel 


The grain structure of this alloy steel is dense and it will hold a keen penetrating edge. Improved methods 
in hardening, tempering and honing plus this new Stainless Alloy Steel have resulted in a superior knife. 
Cataract Knife, VON GRAEFE: 25mm x 1.5 mm. $10.00 
Cataract Knife, VON GRAEFE: 27mm x 1.7mm. 10.00 
Cataract Knife, VON GRAEFE: 30mm x 2mm. 10.00 
Cataract Knife, VON GRAEFE: 33mm x 2.3mm. 10.00 
Cataract Knife, VON GRAEFE: 35mm x 2.5mm. 10.00 
Cateract Knife, Duredge: a straight back medium size cataract knife with wafer thin 

blade for extreme sharpness and easy penetration. 15.00 
Knife, Discision, WHEELER: Imm x 18mm blade. 12.50 
Knife Needle, ZIEGLER: 5mm. 11.50 
Knife Needle, ZIEGLER: 6mm. 11.50 
Knife Needle, ZIEGLER: 7mm. 11.50 


STORZ DUREDGE Stainless Steel Keratomes 


Keratome, JAEGER: size 0, angled, 8mm x 912mm. $11.50 
Keratome, JAEGER: size 1, angled, 92mm x 11mm. 11.50 
Keratome, JAEGER: size 2, angled, 11mm x 12'%2mm. 11.50 
Keratome, JAEGER: size 3, angled, 122mm x 14mm. 11.50 
Keratome, CASTROVIEJO: blade 13mm x 4mm, parallel portion of blade is not sharp. 12.50 
Storz Duredge Stainless Steel and Duredge Carbon Steel cataract knives and keratomes 
are not imported, they are made only in our factory in St. Louis. All of our re-sharpening 
is also done in our own factory by skilled instrument makers. 
We do not utilize outside facilities for re-sharpening any eye knives. 

* Designates STAINLESS STEEL. 


STORZ INSTRUMENT COMPANY @ 4570 Audubon Avenue, Saint Louis 10, Mo. 
New York Showroom: 157 E. 64th St. at Lexington Ave. 
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NEW 
Mi E RS i LE Md E polyester fiber 


ophthalmic 
needle 
sutures 


Smoother, stronger, braided MERSILENE polyester fiber 
sutures reduce trauma, minimizing tissue reaction. 
Dyed green for maximum visibility, they’re swaged 
to ETHICON MICRO-POINT® needles for the exacting 
requirements of ophthalmic surgery. 


ETHICON 
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SCHIRMER TEAR TEST 


Tear Test 


Schirmer 
S for the ontaining 


In handy din individual, 

airs es. A CO 

polyethylene with detailed instruction 


rule appears on the outside en 


STERILE, STA 


STANDARDIZED STERILE STRIPS 


SCHIRMER TEAR TEST 


INSTRUCTIONS 


NS, M.D » New 
The ISO-SOL Co., Inc., Lindenhurst, N.Y, 


SCHIRMER TEAR TEST 


The Schirmer Tear Test is recommended for testing the 
presence and amount of lubricating tears in a variety 
of conditions involving the anterior segment of the eye, 
especially before performing cataract extraction, 
corneal surgery or fitting contact lenses. 


mn 


Packaging: 
5 test pairs per envelope 
50 test pairs per box 


P. S. Should the Schirmer Tear Test indi- teas 
cate a need for a lubricant or sooth- ) Luemicanr 
ing emollient, we suggest that you i= % 
prescribe TEARISOL® Write for sam- 
ples and literature. 


tHE COMPANY, INC. Lindenhurst, New York 
— Pioneering in sterile ophthalmic solutions. 
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EYE INFECTIONS... 


ore? 


QUICK AND EFFECTIVE CONTROL WITH 


OPHTHOCORT 


CHLOROMYCETIN® (chioramphenicol, Parke-Davis) — polymyxin B — hydrocortisone ophthalmic ointment 

In the treatment of ocular infections, OPHTHOCORT Ophthal- 
mic Ointment offers these significant therapeutic benefits: 
Prompt antibacterial and anti-inflammatory action - Good 
results against gram-negative as well as gram-positive in- 
vaders « Steroid protection against inflammation, discomfort, 
and possible scarring of ocular tissues + Virtual absence of 
irritative or allergic properties 

OPHTHOCORT is intended for the topical treatment of ocular 
inflammation complicated by infection. It is administered by 
local application two to four times daily, as required. 
OPHTHOCORT Ophthaimic Ointment contains 1% CHLOROMYCETIN 


(chloramphenicol, Parke-Davis), 0.5% hydrocortisone acetate, and 5,000 
units polymyxin B sulfate per Gm.; supplied in Ye-oz. tubes. 


PARKE, DAVIS & COMPANY 
DETROIT 32, MICHIGAN 


PARKE-DAVIS 


AES 

F 
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World Headquarters for = 


GONIOSCOPY and GONIOTOMY 
Instrumentation 


6100 Floor gonioscope* 
with Haag-Streit 
microscope 15x $390.00 


6101 Stand only* 195.00 


6102 Haag-Streit 
microscope 15X 
with nylon cord 
Koeppe — lens ceiling suspension 225.00 


Carrying case* 
for hand micro- 
scope and focal 
illuminator 


6150 Barkan Focal 
Illuminator with Floor Gonioscope 
plug-in trans- #6160 


6165 Barkan Koeppe 
diagnostic lens, 
Goniotomy lens three sizes: 
#6180 16-18-20 mm. lip 
diameters* 45.00 


6175 Barkan Goni- 
otomy lens (sur- 
gical) Infant size* 45.00 


6180 Barkan Goni- 
otomy lens (sur- 
gical) child-adult 


size* 45.00 5 
Haag-Streit Hand Microscope for 
6130 Barkan operating Gonioscopy #6127 
lamp,* hand model 
with transformer 72.50 


6140 Barkan operating 
lamp,* floor model, 
built-in trans- 
former 97.50 


6191 Barkan Goni- 
otomy knife 
(selected model)* 9.75 


exclusively by Par- 
sons al Laboratories. 


Carrying Case for Hand Microscope 
and Focal Illuminator, 2615! 


PARSONS 


——- 518 POWELL STREET + SAN FRANCISCO 2. CALIFORNIA 
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A STANDARD IN THE MANAGEMENT OF GLAUCOMA 


DIAMOX is indicated as an immediate emergency measure with miotics to lower intraocular 
pressure.’* ® DIAMOX promptly relieves pain? and improves medical or surgical prognosis 
by clearing corneal edema.' s DIAMOX minimizes the danger of surgical complications 
and increases the chance of success by reducing congestion preoperatively and maintain- 
ing low postoperative tension.’’? s DIAMOX provided more than 40 per cent decrease in aque- 
ous flow in 83 per cent of 440 eyes with various glaucomatous conditions.’ Other reports‘ * 
also indicate a reduction of one-third to one-half. s DIAMOX was preferred on the basis of 
efficacy, toleration, or dosage levels in a comparison of four carbonic anhydrase inhibitors.’ 
Recommended Average Dosage in Glaucoma: 48:33 (Jan.) 1960 * 3. Carbajal, U. M.: Eye, 
One tablet, 250 mg., every four hours. Supplied: Ear, Nose & Throat Monthly 39:60 (Jan.) 1960. 
Scored tablets of 250 mg., bottles of 25 { ¢ 4, Chandler, P. A.: A.M.A. Arch. Ophth. 62:1101 


and 100. Vials of 500 mg. for parenteral le WE +. (Dec.) 1959. * 5. Duke-Elder, S.: Canad, 
use. @ References: 1. Becker, B.: M. A. J. 82:293 (Feb.) 1960. * 6. Gorrilla, 


In: Symposium on G/aucoma, C. V. ] il i¢ 1F V. L.: Arizona Med. 16:187 (Mar.) 
Mosby Company, St. Louis, 1959, : a = 1959. ¢ 7. Henry, M. M., and Lee, 
Pp. 172. « 2. Benedict, W. Ha M Times | JCSSLITC Pa Am. J. Ophth. 47:199 (Feb.) 1959. 
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LEDERLE LABORATORIES, a Division of AMERICAN CYANAMID COMPANY, Pearl River, New York Qa 
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Barnes-Hind WETTING SOLUTION 
Sterile, non-irritating... 
optimal re-sterilizing! activity. 


Formulated for freedom from ocular 
burning and stinging, Barnes-Hind 
Wetting Solution cleans and wets in 
one action. It is sterile, non-irritating. 
Its prolonged wetting-out action 
lubricates lenses efficiently all day, 
promotes desired floating effect, 
makes longer wearing possible. 
Active ingredient, benzalikonium 
chloride 0.004%. 


SOQUETTE® SOLUTION 
For sterile, antiseptic lens storage. 


Storage in Soquette Solution 
prevents natural oils and ocular 
sebaceous secretions from drying 
onto the lens surfaces, and prepares 
the lenses for optimal wetting action. 
Biurring and irritation caused by 
drying-out of lenses are eliminated. 
Effectively antiseptic! for greater 
safety. Active ingredients, 
chiorobutano! 0.3% and 
benzalkonium chloride 0.004%. 


DEGEST® 
Soothes, refreshes, and clears ocular tigsHes. 


Sterile Degest promptly relieves 
inflammation of ocular epithelial im 
tissues which may result from 
excessive lens wearing. Ordinarily 
this condition subsides slowly. 
Degest brings about quick subjective 
relief. It contains phenylephrine 
hydrochloride 0.2% in a mildly 
hypertonic vehicle, benzalkonium 
chloride 0.01% and sodium bisultte 


Cotton-Tipped MINIMS® to successful contact lens 
(Steriie Fluorescein Sodium 2%) 
Convenient, safe, sterile...no wastage fitting /wearing 


Each Minims unit is a sterile 

disposable applicator designed for 
single-patient use. Supplied in 

containers of 20 individually 
over-wrapped Minims units. 

TECHNIQUE OF APPLICATION: 

Remove the over-wrap and squeeze 

the contents of the unit into the 

sterile cotton tip. Apply to the lower 

lid or bulbar conjunctiva. Discard the unit. 


IcUIFTON, ¢. ©. AND HALL, N.C. ‘‘RE-STERILIZING 
ACTIVITY OF CERTAIN CONTACT LENS 
SOLUTIONS,’* CONTACTO, THE CONTACT LENS 
JOURNAL, 3:10, 301-2, 1959 


Manufactured by BARRNES-HIND opituaumic prooucts, INC., 895 KIFER ROAD, SUNNYVALE, CALIFORNIA. REGENT 6-5462 
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stabilized no methylcellulose 
fully active no wetting agents 
no additives 


‘USE - 


FLUOR 


= 


disposable single dose 


guarantees For determining site of 
sterility and stability intraocular injury. 
AT THE MOMENT OF USE For appianation tonometry. 


Sterile fluorescein applicators 


For delineating corneal injuries. 


OF DOHO 


VARICK ST, NEWYORK IZ WN. Y. 
N IN CANADA: DOHOW CHEMICAL CO., LTD., MONTREAL 3 49 


Visit « our Exhibit Booth R- 13 at ong Aneed AA. 0. O. sheeting, October 9-14, Chicago 
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300. W. JOSEPHINE ST. 


AMERICAN JOURNAL OF OPHTHALMOLOGY 


NEO-FLO 


STERILE 


OPHTHALMIC 


IRRIGATING SOLUTION 


CONTAINS: Boric 
Acid, Sodium Chior- 
ide, Potassium 
Chloride, Sodium 
Carbonate. Pre- 
served with Benzal- 
konium Chloride 
U.S.P. 1:15,000, 


Neo-Flo is a non-irritating irrigating solution 
for use in Ophthalmology. For office irrigating 
procedures after tonometry, gonioscopy, re- 
moval of foreign bodies, use of Fluorescein. 
Neo-Flo is well suited for first aid treatment. 


CONTACT LENSES 


Neo-Flo can be used in hygienic contact lens 
fitting. Neo-Flo may be used to cleanse the eye 
of accumulated mucous and dry secretion be- 
fore inserting the lens. The lens may also be 
washed with Neo-Flo to remove the excess 
cleaning and wetting agent that is used to 
clean the lens. 


PACKAGE 


Neo-Flo is supplied in a special 120 cc plastic 
bellows type dispenser for easy application. 
Gentle pressure on the base of bottle will emit 
a flow of solution. Flow can be controlled by 
varying pressure on the bottle. 


PROFESSIONAL PHARMACAL CO., INC. 


PHARMACEUTICAL MANUFACTURERS 


SAN ANTONIO, TEXAS 
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the most | 
widely used 


SURFACE ANESTHETIC 


in 


EYE 
EAR 

THROAT 


practice 
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PONTOCAINE 


HYDROCHLORIDE 


dependable 
« well tolerated 
* penetrating 


0.5% solution, bottles of 42 and 2 oz. (for the eye) 
2% solution, bottles of 1 and 4 oz. (for ear, nose and throat) 
0.5% ointment, tubes of Ys oz. (for the eye) 


LABORATORIES New York 18, NY. 
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ophthalmic products 
with distinctive advantages... 


e their wide-spectrum bactericidal activity includes 
ALL clinically isolated strains of Pseudomonas aeruginosa, 


a serious invader noted for the rapidity of its destructive powers. 


e their component antibiotics rarely sensitize. 


ANTIBIOTIC OPHTHALMIC SOLUTION 


Available in bottles of 10 ce. with sterile dropper. 


ANTIBIOTIC OINTMENT 


Available in % oz. ophthalmic tubes. 


4 
brand Polymyxin B-Bacitracin-Neomycin 
with 1% Hydrocortisone 


ANTIBIOTIC OINTMENT 


Available in ¥ oz. ophthalmic tubes. 


= WELLCOME & CO. (U.S.A.) INC., Tuckahoe, New York 
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at the very 
heart of an effective practice 


BAUSCH & LOMB GREENS’ REFRACTOR 


... result of years of full awareness 


of all problems in the science of refracting... 5. Muscle testing 
the most valued instrument of its Risley rotary prisms make 


kind in the ophthalmic field. 
seconds to determine phorias. Pe 


. In retinoscopic examination 3. Cross cylinder examination 6. Thinner, for most accuracy 

nstantaneous change of sphere Interchangeability—0.25D, Minimizes chance for patient 

bowers, cylinder powers and 0.37D and 0.50D—means accommodation, contributes to a 
xis smoothly, effortlessly, you adapt quickly, easily, accuracy through all stages of 

fithout patient distraction. to patients’ acuity perception. — examination. 


. Spherical correction 4. Near point examination ' 7. Super-scopic styling 
asy fingertip control from Spheres, cylinders and prisms Easiest-to-read scales, easiest- 
19.87 to —28.00D in 0.12D adjusted instantly while to-use control knobs; satin- 


eps—a range greater than reading rod and card holder is _ smooth color-keyed finish in 
at of any other instrument.  eentered exactly for either eye. — 5 smart decorator colors. 


AUSCH LOMB the very heart of your UC 


Bausch & Lomb Instrumentation 
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ALPHA 


alpha chymotrypsin 


ALPHA CHYMAR—lyophilized crystallized chymotrypsin—loosens the zonule 
fibers of the lens within minutes, and thus ‘‘can serve to relieve that moment 
of anxiety for the cataract surgeon when he meets up with a tough zonula. 
[ALPHA CHYMAR] helped to prevent the complications of capsule rupture and of 


undue zonular traction on structures of the inner eye. 


Data obtained in a double-blind study indicate “in an objective manner that 
alpha chymotrypsin definitely facilitates cataract extraction’’? thus further 
confirming its value as a new adjunct in cataract surgery.*.45.6 


Specifically packaged for zonule lysis in lens extraction, ALPHA CHYMAR is available in 
cartons of 5 packages. Each package contains a 5 cc. vial of lyophilized ALPHA CHYMAR 
and a 10 ce. vial of ALPHA CHYMAR DILUENT (Sodium Chloride Injection, USP). 

1. Thorpe, H. E.: Am. J. Ophth. 49:531-547 (Mar.) 1960. 2. Schwartz, B., ef al.: Tr. Am. Acad. 
Ophth. & Otol. 64:46-54 (Jan.-Feb.) 1960. 3. Cogan, J. E. H.: Proc. Roy. Soc. Med. 51:927, 1958. 


4. Jenkins, B. H.: J.M.A. Georgia 45:431, 1956. 5. Raiford, M. B.: J.M.A. Georgia 48:163, 1959. 
6. Rizzuti, A. B.: Arch. Ophth. 61:135, 1959. 


| Ay | ARMOUR PHARMACEUTICAL COMPANY 
KANKAKEE, ILLINOIS 
Armour Means Protection 


© 1960 A.P. Co, 
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RIGHT because Gantrisin Ophthalmic Solution promptly and effectively 
controls a broad front of micro-organisms, including such common path- 
ogens as Hemophilus influenzae (Koch-Weeks). There is little likelihood 
of bacterial resistance emerging. GANTRISIN OPHTHALMIC SOLUTION is 
stable, sterile and isotonic, buffered at the pH of tears...no stinging, no 
burning. RIGHT in common external eye disorders, such as “pink eye” 
and nonspecific conjunctivitis, punctate and dendritic keratitis, superficial 
’ corneal ulcers, blepharitis; a/so in ocular trauma, for prophylaxis follow- 
ing surgery and after removal of foreign bodies. 


Consult literature and dosage information, available on request, before prescribing. 


ROCHE 
Gantrisin Diethanolamine Ophthalmic Solution and Ointment Paris 


contain 4% Gantrisin®— brand of sulfisoxazole. sion of Hoffmann-La Roche 
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OCULAR 


Ophthalmic Oi! Suspension 1% Ophthalmic Ointment 1% 
Ophthaimic Ointment 1% with Hydrocortisone 1.5% 


Opntnaimic Powder (Sterilized 25 mg., 
with sodium chioride 62.5 mg., 
and sodium borate 25 mg.) 


ACHROMYCIN 


Tetracycline Lederle 


a standard in local antibiotic therapy 


LEDERLE LABORATORIES, a Division of AMERICAN CYANAMID COMPANY, Pearl River, New York E Leatorie J 


BAILLART OPHTHALMODYNAMOMETER 


This instrument is a simple spring- 
loaded pressure gauge. As it is pressed 
against the sclera, increasing intraocular 
tension causes the retinal arteries to pul- 
sate. When pulsation begins, the thumb 
screw is set and a reading taken for dia- 


#40-5495 ......... 


For measuring the pressure in the cen- 
tral artery of the retina. Especially valu- 
able in early diagnosis of carotid artery 
occlusion, 


stolic pressure. More pressure is then 
applied until pulsation ceases, when 
systolic pressure is determined. The test 
requires no special skill in ophthal- 


Prices F.O.B. factory Philadelphia. Subject to change without notice. 


Order direct from 


ceorcE P. « son co. 


3451 Walnut Street © Philadelphia 
Pilling New York Office—4 W. 5éth St., New York 19, N.Y. 
Other Offices: Columbus, Ohio—Atlanta, Georgia—Los Angeles, Calif. 
CABLE ADDRESS: Surgical-Phila. 
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There’s no other shape 


You never need to guess about the quality of 
a patient's bifocal performance when you 
see him wearing Panoptik. Its ‘‘natural vis- 
ion” segment shape identifies it every time. 
Why this particular segment shape? Because 
it's best suited to normal, natural, youthful 
vision in near eye tasks. 

Panoptik basic features form a 4-part 
standard by which any bifocal might be 
judged: 1) virtually “jumpless” passage of 
vision from distance portion to near, 2) “bal- 
anced” viewing; segment is shaped and 
placed to effect the least sacrifice in the dis- 
tance field, 3) ease of seeing: segment is 
wide at the top to permit maximum useful 
movement of the eye in reading; round at 
the corners, to conform with the cone of di- 


tect vision, and 4) full, clear wide-angle vis- 


ion by virtue of Orthogon correction for 
marginal astigmatism and use of Bausch & 
Lomb Ophthalmic Glass unsurpassed in 
quality. 

And Panoptik is flexible. Besides the 
22mm and 24mm segment bifocals, it is 
available in functional trifocals, double seg- 
ment bifocals, fused lenticular lenses, prism 
segments, minus add segments. 

See the ten full pages in your catalog, 
“Bausch & Lomb Ophthalmic Lenses,” de- 
voted to full description, valuable informa- 
tion and complete data regarding Orthogon 
Panoptik bifocal and trifocal lenses. You'll 
see why regular users consider Panoptik the 
bifocal by which all others may be judged. 


BAUSCH 6 LOMB 
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shape for “natural vision” 
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Make your 
Academy Meeting 
headquarters at 


‘BOOTHS | 


NOT TO BE MISSED in our four booths during the annual meeting of the 
American Academy of Ophthalmology and Otolaryngology: 


A Complete and Commanding Exhibit of Ophthalmic Equipment 


And all types of it, too, in both American and foreign makes. Imports bear 
such outstanding names as Haag-Streit, Zeiss, Krahn, Curry-Paxton, Rayner 
and Clement Clarke, to name a few. 


We hope you will also visit our 
Instrument Display Room at 137 North Wabash Avenue 
to see and compare all lines, side by side. 


Che House of Vision Mm. 


137 No. Wabash, Chicago 2, Illinois 
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XXVII 


The House of Vision invites you to see 
the ALL NEW and improved 


HAAG:STREIT slit-lamp “900” 


The all new Haag-Streit Slit-Lamp “900” 
introduces pacesetting advancements in 
mechanical and optical design—all espe- 
cially designed to facilitate the ophthal- 
mologist’s work. 


¢ Illumination is as much as twice as brilliant. 


« New inclining device and rotatable slit let 
you get oblique, horizontal and vertical sec- 
tions—no prisms or attachments needed. 


¢« Extremely convenient dual controls—use 
either hand. 


« New improved Hruby lens mounting—lens 
follows microscope movements while frontal 
distance of lens in relation to eye remains same. 


¢ New design fixation lamp—always in focus 
to patient—eliminating accommodation and 
convergent movements. 


¢ All important parts are self-adjusted, inter- 
changeable units— permit ready use of acces- 
sories. 


« Aplanation Tonometer can be attached and 
removed at will—no other adjustments neces- 


sary. 


Write for FREE illustrated, descriptive brochure. 


che Flouse of Vision ™ 


Your present 
Slit Lamp has a 
trade-in value 

ot H.0.V. 


137 No. Wabash « Chicago 2, Illinois 
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Consul Reception Room Furniture: Chair, Sectional Sofa (right or left), Square Corner Table, Frame Display Coffee Table 


CONSUL-—Smart professional furniture 


Smart, new CONSUL professional furniture puts your 
patients at ease the moment they step inio your office . . . 
makes their entire visit more enjoyable—from reception 
room through fitting room. CONSUL’s clean-lined styling 
and beauty convey dignity and taste. And its sound func- 
tional design and sturdy construction assure years of 
service. Available in a variety of contemporary wood or 
metal finishes. Of course, the background for your 
CONSUL furniture is important, too. That’s why AO pro- 
vides a free Planning and Decorating Service. You get a 


NEW, COMPACT—CONSUL “44” FITTING TABLE, For custom-tailored office plan and furniture arrangement 
offices with limited floor space. Smart, efficient. Suitable for : : . 
contact lens work. 44” x 2614” x 28” high. In stained walnut, Suggestion tailored to your specific needs. And you get 


stained mahogany, natural birch, black and white. professional decorating help that embraces suggested colors, 


* 
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2 


Consul Fitting Room Furniture: Frame Display Bar, Frame Fitting Table, Patient Chair, Dispenser Chair 


for years of successful practice 


drapery materials, floor coverings, and decorative acces- 
sories. Whether you are remodeling your present office, 
or furnishing a new office, CONSUL professional furni- 
ture can be yours at surprisingly low cost. (You can take 
up to five years to pay by using American Optical’s Easy 
Payment Plan.) Let us show you how simple it is to have 
the kind of office you and your patients will admire for 
years. Mail the coupon today for our new booklet that 
gives full details. 


American © Optical 


COMPANY 


Since 1833 ... Better Vision for Better Living 


American Optical Company 
Dept. 4631-I 

Southbridge, Mass. 

Please send your free booklet “Professional Furniture 
and Equipment for the Eye Care Professions” to: 


Name. 


Street 


Ci ity. Zone. State 
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OPERATION 
MICROSCOPE 


The most widely used optical aid 
in operations on the eye 
and inner ear 


This instrument combines quick-change mag- 
nification with directed, intensive illumina- 
tion. The field of view and field of illumina- 
tion are always in direct congruence. Stereo 
observation is possible even in long and nar- 
row canals, tubes, etc. 


Easily adjusted for height. The microscope 
can be swiveled to any desired position. 


Magnification is adjustable in different 
steps up to 40x without changing the working 
distance. 


A red-free filter and daylight filter may be 
inserted into the path of illumination at op- 
tion. 


A photographic attachment with electronic 
flash can be used without interrupting obser- 
vation. 

Write for free booklet 
which gives complete details. 


Made in West Germany 
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ZEISS | 


SLIT LAMP APPARATUS Fer 


On instrument table or compound stage, the latter 
designed for electric tables or refracting units 


Requires no adjustments. The slit lamp can 
be swung past the corneal microscope without 
interruption of observation. Can be set for 
five different magnifications by simply turn- 
ing a knob, without changing objectives, eye- 
pieces or working distance. Affords maximum 
brilliance of the illuminating rays and sharp- 
est possible definition of the microscope 
images. 


Supplementary equipment such as Hruby 
lens, gonioscope, photo attachments, etc. are 
available. 


FUNDUS CAMERA 


This camera photographs a circular fundus 
area with a diameter of 30°—in color or black- 
and-white. Movements of the eye do not affect 
picture definition because electronic flash per- 
mits a short exposure. Diameter of the cam- 
era’s illuminating pupil is adjusted to the di- 
ameter of the patient's pupil. Optically com- 
pensates for chromatic aberration and astig- 
matism of the eye. Operation of the camera is 
largely automatic—shutter release switches 
from observation to photography. Can also be 
used as a measuring camera. Uses standard 
35 mm film. 


OTHER CARL ZEISS EQUIPMENT 


Operation Microscope Vertex Refractionometer At- 
tachment for Gonioscopy * Photo Attachments for Slit 
Lamp and Operation Microscope - Diagnostic Set - Hand 
Lamp Twin Lamp Binocular Head Magnifier Light 
Coagulator. 


Write for literature 


SEE OUR EXHIBIT AT THE SHOW—Booths 74 and 75 
Meeting of the American Academy of Ophthalmology and Otolaryngology 
Palmer House, Chicago, October 9-14 


COMPLETE 


GAL LETS S, Facies 


485 FIFTH AVENUE, NEW YORK 17, N. Y. 
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to make the most of your talents and techniques... 


TR Electronic Tonographer 


The new dual model—improved Electronic Tonometer and synchro- 
nized direct-writing recorder in one compact unit—brings greater 
accuracy and ease to both routine tonometry and clinical tonography. 
Developed through V. Mueller research. New brochure upon request. 


VMUELLER CO. 


Fine Surgical Instruments and Hospital Equipment Since 1895 


330 S. HONORE STREET, CHICAGO 12, ILLINOIS 
DALLAS « HOUSTON LOS ANGELES ROCHESTER, MINN, 
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the only way 

to get Excellity* performance 

in the area 18” to 50” 

from the eyes— 

UNIVIS Nu-Line Continuous Vision* 
lenses 


IDENTIFIED — Look for the faint brownish- 


pink coloration* of the 
ment line 
* Trademarks of The Univis Lens Company * Dayton, Ohio 
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1A r brings you a 
new addition to our 


STRAIGHT TOP MULTIFOCAL FAMILY 
with exclusive 


GITSON PROCESS 
ACCURACY... 


Volk CatraConoid Bifocals 


_ Cataract Lenses in GLASS 


NOW Aphatic P Patients Can Clear 
Side Vision to: Park easily...Use the mirror... A 
Read comfortably ... Walk confidently ... Work efficiently 


Post-operative Adaptation to Cataract Lenses 
is Faster with Volk CatraConoid Bifocals 


@ No telltale bull’s-eye circle 
@ Clear, edge-to-edge distance vision 
@ Clear, wide-field, deep-focus reading vision 


Manufactured Exclusively by American Bifocal Co., Inc. 
Under the GITSON PROCESS 


AMERICAN BIFOCAL COMPANY, inc. 


Producers of Straight Top ABC Bifocals and Trifocals 
For Every Purpose 


1440 ST. CLAIR AVENUE e CLEVELAND 14, OHIO 
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Occasionally a patient, fitted with 

contact lenses, will have an extremely 

pr ofessor difficult time keeping the lenses on the 

reports... eye. For example, let’s discuss the 

keratoconus patient who had the 

SE TES lower lids positioned about 2.0 mms. 

below the limbus when looking 

straight ahead. The initial lenses 

O Ut were fitted 9.5 mms. in size. 

While looking straight ahead and 

making normal lateral movements, the 

lenses stayed in place very well and gave the patient the 

vision which was required. However, upon looking downward 

to read, the lenses would invariably pop out and the patient had a difficult 

time locating them. The lenses were made 10.0 mms. in size; then 10.5 mms.; 

then 11.0 mms. in size; but the lenses continued to pop out when the patient 
attempted to read. 


In a discussion with the Consultation Department of The Plastic Contact 
Lens Company, the doctor mentioned that he noticed the lenses would tend 
to bump into the lower lid upon any downward gaze. It was suggested that 
the lenses be reduced in size to such a point that the edge of the lens would 
not touch the lower lid when the eyes were in a reading position. When this 
was done, the lenses no longer rode upon the lower lid during reading, 
capillary action was not broken and the lenses stayed in position. 


By cooperating fully with the practitioner, this case was brought to a suc- 
cessful conclusion. If we, at The Plastic Contact Lens Company, 

can be of service to you, we will be happy to 

cooperate in every way possible. 


THE rasmc CONTACT LENS COMPANY 
5 South Wabash Ave., Chicago 3, Illinois 
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THE ALL NEW HAAG STREIT SLIT LAMP “900” 
4 


The Goldmann Aplanation Tonometer. 
Can also be mounted on all Zeiss slit lamps. 


“This slit lamp is the answer to every Ophthalmologist’s dream . . .” or “I am run- 
ning out of superlatives to describe this slit lamp . . .” These and similar statements 
were made by leading Ophthalmologists when they viewed the first models of this 
all new instrument. Amongst many other features, here are a few of its outstanding 
ones: 

Oblique, horizontal and vertical optical sections 

Illumination is up to 2X brighter than in present model 

Extremely convenient arrangement of all controls 

Fixation light eliminates accommodation and convergence of patient 

Unexcelled finish and Swiss precision workmanship 


Brochures are available on request 


ALFRED P. POLL 


Ophthalmological Instruments of Top Quality 
40 West 55th Street New York 19, N.Y. 
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2 NEW PRODUCTS ALLERCAN 


new protection and comfort WerT” 
for 12,000,000 eyes 
wearing contact lenses ee 
PUARMACEUTICALS 


Greater comfort . . . maximum protection 
through sterile, self-sterilizing contact lens solu- 
tions specifically designed to meet internationally 
established criteria for proper cleansing, condi- 
tioning and antisepsis of contact lenses. 


Used concurrently, ALLERGAN Soaking Solution 
and ALLERGAN Wetting Solution 1) counteract 
the eye's natural “foreign body” reaction to the 
lens, 2) establish a tear-compatible buffer zone 
between the lens and the corneal surface and 
3) protect against contamination during and 
between wearing periods. 

In repeated clinical trials, patients report pro- 
longed comfort and freedom from irritation or 
fogging of vision —even when lenses are worn 
over extended periods of time. 

ALLERGAN Wetting Solution contains a combination of 
thoroughly tested cleansing and wetting compounds, 
with Benzalkonium chloride U.S.P. 0.004% as a pre- 
servative. Supplied in 60 cc. plastic bottles. 

ALLERGAN Soaking Solution contains ingredicnts for 
germicidal storage, cleansing and hydration of plastic 
contact lenses, with Chlorbutanol 0.3% and Benzal- 
konium chloride U.S.P. 0.004% as preservatives. Avail- 
able in 120 cc. plastic bottles. 


Because many authorities consider in- 
fection the greatest potential hazard 
in contact lens fitting and wearing, the 
Allergan Research Division has con- 
ducted extensive laboratory tests to de- 
termine the survival time of various 
bacteria and fungi in ALLERGAN Wetting 
and Soaking Solutions. The results of 
these tests and the rationale, formula 
and usage recommendations for both 
roducts are fully described in the 
ew Product Brief. A copy of this 
brief together with samples of ALer- 
GAN Wetting and Soaking Solutions 
will be mailed to you upon request. 


Now Bieter | 


ALLERGAN PHARMACEUTICALS 
Los Angeles 17, California 
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A NEW DIMENSION IN 


PRECISE FORMULATION TO YOUR PRESCRIPTION: 


IMMEDIATE EXPEDITION OF ALL PRESCRIPTION AND 
SUPPLY ORDERS 


UNITED CONTACT LENS CORP. 


76 MADISON AVENUE NEW VORK, 16, N.Y. 


THERAPY OF SUBNORW 
MAL VISION se 
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PUBLISHED 
CLINICAL 
REPORTS 


VALUE OF 


\ HEREVER iodides are indicated, lodo-Niacin provides 
superior results because it can be administered in full dosage 
for long terms without any danger of iodism.1 


Arteriosclerotic syndromes respond to lodo-Niacin with defi- 
nite improvement and relief of the majority of symptoms. 


Retinal or vitreous hemorrhages and vitreous floaters show 
successful results when treated with Iodo-Niacin.* 


Sinusitis, bronchitis and otitis, even severe infected cases, 
are benefited by lodo-Niacin.4 

Meniere's disease, otitis media and otitis interna may respond 
to lodo-Niacin.4 

Iodo-Niacin tablets contain potassium iodide 135 mg. with 
protective niacinamide hydroiodide 25 mg. Average dose, 2 
tablets three times a day. 


lodo-Niacin® tablets, slosol coated pink, in bottles of 100. 
1. Am. J. Digest. Dis. 22:5, Ampuls 5 ce. in boxes of 10. 
1955. 


» M. Times 84:741, 19356 CHEMICAL COMPANY 


3. Am. J. Ophth. 42:771, 1950. 


. Southwestern Med, 40:120, 3721-27 Laclede Avenue 


1959, 
*U.S. PATENT PENDING St. Louis 8, Mo. 


COLE CHEMICAL COMPANY 
3721-27 Laclede Ave., St. Louis 8, Mo. 


Gentlemen: 
Please send me professional literature and samples of IODO-NIACIN. 


M.D. 
Street 
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ARE YOU USING THIS MEMBER 
OF YOUR TEAM 
AS MUCH AS YOU SHOULD? 


When your patients take your prescription for glasses to a 
Guild Optician you know that the prescription will be filled 
with skill and scientific exactness . . . vision will get the pre- 
cise help you have indicated it needs . . . and the time consum- 
ing problems of styling—fitting and refitting for comfort and 
efficient use—will be done as you would wish it without end- 


less demands on you and your staff. 


Guild of Prescription Opticians of America, Inc. 
110 East 23rd Street, New York 10, New York 
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Information on a new Alcon product, reprinted from its accompanying explanatory leaflet 


MYDRIACYL 


Brand of bis-Tropamide 


CYCLOPLEGIA and MYDRIASIS 
RAPID ACTING ...MODERATE DURATION...RAPID RETURN 


Mydriacyl, brand of bis-Tropamide, is a new com- 
pound pharmacologically related to the parasym- 
patholytic (anticholinergic) group. The activity of 
this compound as a mydriatic-cycloplegic is ex- 
tremely high and its solutions are virtually free of 
undesirable properties such as irritation and odor. 


Its action is remarkable in that maximal mydriasis 
and cycloplegia are obtained within 20-25 minutes 
following instillation in the eye. Complete recovery 
occurs within 5-6 hours without the use of a miotic. 


INDICATIONS FOR CYCLOPLEGIA: Mydriacy! is 
effective in those cases where cycloplegia is nec- 
essary. It has been demonstrated to be particularly 
effective in eyes having highly pigmented irides. 
One or two drops of Mydriacyl 1.0% has been dem- 
onstrated to produce a maximal loss of accommoda- 
tion within 20-25 minutes which is not less than that 
obtained by other drugs commonly employed for 
this purpose. Its efficacy has been demonstrated 
in all age groups. The period of duration of maximal 
cycloplegia has been shown to be approximately 20 
minutes followed by a rapid return to normal. Phys- 
iological recovery occurs within 2 to 4 hours with 
complete recovery occurring within 6 hours. 


INDICATIONS FOR MYDRIASIS: Approximately 
equal mydriasis is produced by Mydriacyl 0.5% or 
Mydriacyl 1.0%. It has been demonstrated, however, 
that the degree of difference in cycloplegia between 
the two elects Mydriacy! 0.5% as the product of 
choice when mydriasis alone is the only factor de- 
sired. Maximal mydriasis has been demonstrated 
to result from the instillation of one or two drops of 
Mydriacyl within 20-25 minutes. This maximal per- 
sists for approximately 20 minutes followed by a 
rapid return to normal, usually within 3-4 hours 
without the aid of a miotic. Maximal mydriasis may 
be maintained by the instillation of drops every 
thirty minutes throughout the period desired. If 
necessary, the instillation of pilocarpine hydrochlo- 
ride will bring about a more rapid return to normal. 


CONTRAINDICATIONS: It has been demonstrated! 
that Mydriacyl has no tendency to increase intra- 
ocular pressure, and also that the compound has 
been used as a mydriatic in persons of extreme 
age”. In some cases!.3 it was shown to actually 
effect a slight lowering of intraocular pressure, but 
in general there was no measurable effect. Due to 
the short duration of action, this danger usually 
associated with mydriatics is probably not great; 
however, caution should always be exercised in the 
instillation of any mydriatic in the eye, especially in 
those cases where the pressure is either unknown 
or has been found to be high. 


CHEMISTRY: Mydriacyl, brand of bis-Tropamide, 
is a synthetic compound, Tropic acid-N-ethyl-N- 
(gamma-picolyl)amide. It has white, crystalline 
appearance, having a melting point of 96-96.5° and 
possesses a slight degree of solubility. 


Mydriacy! is prepared as a boric acid solution 
containing phenylmercuric nitrate 1:50,000 as a pre- 
servative. The pH of the solution is approximately 6.2. 


PHARMACOLOGY: The mydriatic effect of Mydria- 
cyl was tested in the un-anesthetized eyes of albino 
rabbits and dogs.‘ The eyes were studied using the 
method of Draize et a/.,5 to determine if any injurious 
effect resulted. These tests demonstrated the ex- 
treme non-toxic and non-irritating effect of Mydria- 
cyl. Studies demonstrating the effect on corneal 
tissue regeneration’ showed Mydriacy! to exhibit no 
adverse effect. 


A pharmacological investigation’ was made of the 
general systemic effects of Mydriacyl on rabbit and 
dog hepatic, spleenic and renal tissues, as well as 
complete studies of the eyeball and accessory eye- 
lid structures en toto. 


As a result of this testing, it was shown that solu- 
tions of Mydriacyl in concentration as great as 5% 
produced no significant pathological alteration. 
Toxic effects were noted only at high levels. The 
Mouse is 277 mg. /Kg. |.V. and 490 mg. /Kg. I.P. 


CLINICAL: The marked advantages of bis-Tropa- 
mide as a mydriatic-cycloplegic has been reported 
by several investigations.'.2.5.6.7 Comparisons of the 
mydriatic-cycloplegic effect of Mydriacyl showed it 
to produce greater mydriasis than is produced by 
other drugs commonly employed for this purpose. 
In cycloplegia, it was found that equal or greater 
loss of accommodation resulted from Mydriacyl than 
resulted from other drugs, and that the return to 
normal was exceptionally rapid. 


In both areas, the maximal was obtained within 
20-25 minutes following instillation with a complete 
recovery occurring within 6 hours, more rapid in 
several cases. 


Objective determination of irritation, itching, al- 
lergic or sensitivity reactions revealed the product 
to be void of these properties. Pretreatment prior 
to the time of examination was found to be un- 
necessary. 


HOW SUPPLIED: Mydriacy! is supplied as a sterile 
ophthalmic solution of two strengths, (0.5% and 
1.0%) in Alcon's plastic Drop-Tainer. 


STORAGE: Stability studies on Mydriacyl reveal the 
formulation to be remarkably stable over a wide 
range of temperature and conditions. As with any 
medicinal product, however, prolonged storage in 
areas of high temperature should be avoided if 
possible. 
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Cycloplegia, Alcon Laboratories, Inc. 2. Rintelen, F.: Bull. schweiz. 
Akad. med. Wissensch. 13:294, 1956. 3. Staenglen, K.: Deutsche med. 
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Mydriacyl is now available for your use from Pharmacies throughout the U.S. 
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RANGES OF 
CRITICAL VISION... 


as a hasis for 
vocational prescribing 


The ever-increasing need for a broad 

range of critical vision in vocational 

prescribing is underscored daily by the 

creation of jobs that never before ex- 

isted. Rockets, satellites, jet airliners 

and the electronic control panels for 

each are but a sample of new occupa- 

tional duties that demand unusual re- 

quirements for broad ranges of critical 

vision. 

But don’t overlook the fact that ‘voca- 

tional prescribing’ covers more than just 

a] industry ; the visual needs of the house- 
HOODOSO 0) | wife are just as ‘vocational’ as those of 
a pipe-fitter. Range of critical vision 
eed enters the picture when a single-vision 
a lens or a bifocal no longer satisfies the 
visual needs of the wearer. The inter- 

mediate field, so admirably provided by 

a trifocal form, is a logical solution in 

extending the range of critica] vision. 

The patient who needs this third field 

(and let’s face it; not every presbyope 

does!) is thus given visual aid where it 

is most needed. And today, Vision-Ease 

trifocals provide the most-prescribed 

combinations of segment sizes, inter- 

mediate widths and intermediate powers, 

consistent with patient-need. Try Vision- 

Ease trifocals on the next presbyope 

who needs that additional visual aid! 


Ranges ot Clear Vision Chart tor 

To help the practitioner achieve 

a high measure of success in 

accurately prescribing trifocals 

tailored to the patient's need, 

Vision-Ease has prepared a 

simple slide-rule adaptation 

of the “Ranges of Usable 

Clear Vision Chart for Multifocal 

Lenses” as appears in the 

“Guide to Occupational and 

Other Visual Needs”’. Its cost 

is modest; ask your laboratory 

or supply house representative, 
or write Vision-Ease THE VISION-EASE CORR | 
or further detatis. St. Cloud, Minnesota 


It is a matter of pride that Vision-Ease Multifocals are available to the professions only through estab- 
lished, ethical suppliers; Vision-Ease does not engage in any form of direct distribution and special work 
is performed only on request of a recognized Vision-Ease supplier. 
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for Your Office 


T/O BIOPTOR 
A Modern Stereoscope 


Fills the need for an efficient practical home- 
training unit. 


Ingenious engineering features add to the 


versatility of the new BIOPTOR. 


e Coordinated design—home or office 
e No restrictive side shields 

e Larger optics—easier viewing 

e Simplified target presentation 

No complicated adjustments 
Easy-to-follow manual 

Accepts standard stereograms 
Functional styling 


T/O 
Bioptogram 
Units 


BO-1 8 Slides for base-out training. 
BI-1 8 Slides for base-in training. 
Each set of slides is a unit in a ring binder. 


Patient turns to next slide simply by lifting 
tab at right. 

V-1 contains split slides which may be 
varied over a wide range of base-out or 
base-in. 
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BIOPTOR Model 2—All of the features of 
Model 1 PLUS: 


Special feature: 


Write for information .. . or call your 
independent supplier for a demonstra- 
tion. Sold exclusively by T/O through 
its authorized distributors. 


MODEL 1 


Rigid base—variable elevation 
Balanced illumination 


Stereoscope to Cheiroscope by simple ad- 
justment. 


Interesting Cheirograms 


Standard trial lenses, prisms and oc- 
cluders can be positioned before either 
or both eyes. 


Vents OPTICAL COMPANY, INC. 


PETERSBURG, VIRGINIA 


One of the World’s Largest Manufacturers 
of Ophthalmic Materials 
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stable, sterile, non-irritating 
epinephrine ophthalmic solution 


GLAUCON 


for chronic, open-angle glaucoma 


Garner, et al., recently studied the effects 
of GLAUCON Ophthalmic Solution 
(epinephrine HCl 2% in a new stable 
vehicle) on intraocular pressure in open- 
angle glaucomatous eyes. GLAUCON 
proved to be so highly effective that the 
investigating group summarized!: 


*GLAUCON has a valuable place in the 
medical armamentarium of the ophthal- 
mologist...” and, “it has specific ad- 
vantages in the treatment of open-angle 
glaucoma since it rarely produced intoler- 
ance in almost three years of observation.” 


the results wih GLAUCON were reported! as follows: 


1 “The topical application of 2% epinephrine 
[GLAUCON |] to 44 glaucomatous eyes under no 
other therapy and of the chronic, simple type 
results in a drop in the intraocular pressure 
ranging from 3 mm. Hg to 38 mm. Hg with 
an average of 13.5 mm. Hg.” 


Average intraocular pressure during 
24-hour observation after one drop 
of 2% epinephrine topically. 


2 “The removal of epinephrine [GLAUCON] 
topical therapy from 43 eyes previously stabil- 
ized and normalized on combined therapy 
[GLAUCON and a miotic] and permitted to 
without this medication for a period of seven 
days results in a rise in the intraocular pressure 
ranging from 4 mm. Hg to 31 mm. Hg with an 
average rise of 11.7 mm. Hg. It is in this group 
that the greatest number of satisfactory results 
were noted...” 

“The patient that is difficult to normalize on 
miotics and who remains in the vicinity of the 
mid-to-upper twenties tends to reveal the best 


results, insofar as the tension can now be easily 
maintained in the low or below twenties on one or 
two applications of epinephrine [GLAUCON] 
= day. As a result, this type of patient has 
en able to reduce the frequency of miotic ther- 
apy so that in some instances medication need 
no longer be carried, since morning and eve- 
ning a of both miotic and 2% epineph- 
rine [GLAUCON] was sufficient.” 
3 “Of the entire total of 219 eyes in this series, 
69, or 31%, were not controlled by any means, 
while 21 (9.5%) were controlled on epinephrine 
[GLAUCON] alone and 54 (24.6%) more by 
combined miotic and epinephrine [GLAUCON ] 
and an additional 35 (15,9%) when a carbonic 
anhydrase inhibitor was added.” 


Since miotics alone controlled 40 (18.2%) eyes, 
GLAUCON effectively aided or controlled ten- 
sion in 61% of all eyes in which it was used. It 
controlled or helped control 79% of chronic, 
simple (open-angle) glaucomatous eyes. 


4 “Tonographic studies gave evidence that the 
best results (91%) in significantly lowering intra- 
ocular tension occurs in those cases whose 
coefficient of outflow is 0.15.” 


5 Dilatation of the pupil was noted in all 
patients not under miotic therapy. Two patients 
had orbital pain which remained for about 
two hours. Two other patients developed marked 
hyperemia associated with moderate epiphora 
but these disappeared promptly after with- 
drawal of epinephrine. 


GLAUCON hasbeen proven tobe 


effective in normalizing chronic, simple, 
open-angle glaucoma. In cases resistant 
to miotic therapy it effectively reduces 
tension alone or when combined with the 
miotics. Suggested dosage is one drop in 
eye(s) per day or as indicated. 


Use and prescribe GLAUCON in your 
practice. GLAUCON is supplied in ster- 
ile, 10 ml. bottles with a sterile dropper 
assembly. All drug wholesalers now have 
GLAUCON in stock. Your pharmacist 
can supply it promptly. 


GLAUCON CAUSES LITTLE IF ANY PAIN OR STINGING UPON APPLICATION. CLINICAL EXPERIENCE CON- 
TINUES TO TE HIGH PATIENT ACCEPTANCE GENERAL AVOIDANCE OF DISCOMFORT, 


DRUG CO. 


1, Garner, L. L.; Johnstone, W. W.; Ballintine, E. J.; and 
Carroll, M. E.: Effect of 2% Levo-Rotary Epinephrine on 
the Intraocular Pressures of the Glaucomatous Eye. A.M.A, 
Arch, Ophth, 62:230 (Aug.), 1959. 
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PRESCRIPTION OPTICIANS 


ST. LOUIS, MO. 


PORTLAND, ORE. 
Erker Bros. Opticai Co. @) 
Hal. H. Moor, 315 Mayer Bldg. 


908 Olive Street 
518 N. Grand Boulevard 


Guild Optician 
and 33 N. Central Ave., Clayton, Mo. 


1879 
Oculists’ prescriptions exclusively 


For the Discriminating 
Eye Physician LM. Prince UPTICIANS 
Depend on the Services of a é 
Guild Optician Specialists in filling ophthalmologists’ 
: prescriptions with utmost care. 


411 Oak St. 
Dayton, Ohio | 117 S. Lidlow 


ir 
@ : 4 West 4th St. 
CS ‘KS : Cincinnati, Ohio | 23 Garfield Pl. 


IN LYNCHBURG, VA. 
Covington, Ky. | 8th & Scott 


A. G. JEFFERSON 


Ground Floor Allied Arts Bldg. 
Exclusively Optical PERFECTION, SKILL, and SERVICE SINCE 1872 { 


“OPHTHALMIC LITERATURE” 


AN ABSTRACT JOURNAL IN ENGLISH OF THE WORLD’S CURRENT 
LITERATURE ON OPHTHALMIC SUBJECTS 


Indispensable to the busy practitioner for quick reference and timely useful infor- 
mation. 

“Ophthalmic Literature” and Index (8 numbers) Yearly subscription—Four Guineas 
($13.50 U.S.A.). Published by British Medical Association. 


U.S.A. Agent 
MepicaAL Market RESEARCH, INC. 
East Washington Square, 
Philadelphia 5, U.S.A. 
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BRITISH JOURNAL OF 
OPHTHALMOLOGY 


Published monthly by 
The British Medical Association 


Annual Subscription $20.00 


OPHTHALMIC LITERATURE 


A comprehensive abstract of 
ophthalmology and cognate literature. 


Six issues and index yearly. 
Annual Subscription $13.50 


Combined annual subscription to British Journal of 
Ophthalmology and Ophthalmic Literature $30.00 


Subscriptions to: 


MepicaL Market RESEARCH INC. 
East Washington Square, 
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During the time since we reported our ob- 
servations on primary degeneration in the 
vicinity of the chamber angle,’? the histology 
and mechanism of the filtering bleb,* and our 
experimental implantation of sclera into the 
anterior chamber of rabbits,* we have made 
further observations on the effect of aqueous 
on unprotected collagen. Besides observing 
it in the previously reported types of pa- 
thology, we have seen examples of this aque- 
ous effect in cases of cataract incision 
wounds, corneal fistula, corneal staphyloma 
and iris atrophy. 

We believe now that this phenomenon is 
even more important than we had at first 
thought and that it is worthy of further 
stress. 

This paper is a collection of selected cases 
which illustrate this type of collagen degen- 
eration, and support our theory of aqueous 
degenerative effect. If this theory is correct, 
it will help explain many more physiologic 
and pathologic questions. 

The pathologic picture common to all 
of these cases may be divided into steps or 
phases. First, there is a break or defect in the 
protective lining of endothelium or epithe- 
lium. Second, the aqueous gains access to the 
underlying collagen through the defect. 
Third, the collagen fibers swell slightly, pos- 
sibly due to hydration. They spread, lose 
their ground substance and are gradually de- 


* From the laboratory of The Eye-Bank for Sight 
Restoration, Inc., Manhattan Eye, Ear and Throat 
Hospital. This study was aided by a grant from the 
William and Mary Greve Foundation and by Grant 
B-153 from the Public Health Service. 


AQUEOUS DEGENERATIVE EFFECT AND THE PROTECTIVE 
ROLE OF ENDOTHELIUM IN EYE PATHOLOGY* 


C. C. Tenc, M.D., H. H. Cu1, M.D., anp H. M. Katzin, M.D. 
New York 
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stroyed. The usual staining affinity is lost and 
only fine, irregular fibers and an amorphous 
substance are left behind. This phase ends as 
a liquefaction of the collagen. There is no 
direct effect on the cells—the apparent loss 
of cells is probably due to the loss of the 
supporting elements, setting the cells free 
into the aqueous. 

In some of the cases presented here, the 
degenerative stage is followed by a reaction- 
ary healing stage, in which endothelium from 
an adjoining area grows over the original de- 
fect. Once the degenerated area is again pro- 
tected by a cellular layer, a new deposition 
of collagen follows. 


SELECTED CASES AND DISCUSSION 
|. PRIMARY DEGENERATION IN THE VICINITY 
OF THE CHAMBER ANGLE (figs. 1, 2, 3, and 4) 


In our first report on the “primary” de- 
generation in the chamber angle we described 
the collagen change and the healing process. 
We realized then that these changes might be 
due to the effect of aqueous and we mentioned 
the important protective role of endothelium. 
The pictures we had at that time, however, 
were insufficient evidence for a stronger pres- 
entation of this theory. 

Since then we have found more and better 
examples in the chamber angle of Eye-Bank 
eyes. The following case was selected as par- 
ticularly illustrative of this point. 


EB 6020 

The donor, a 76-year-old man, who died 
of carcinoma of the prostate, had a history 
of cataract and retinal detachment operations. 
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These operations were successful. The cata- 
ract incision did not injure the trabecula. 

Right now we are interested in the pri- 
mary degeneration at the chamber angle, seen 
in Figures 1 through 4. This degeneration 
is limited to a very small sector—the outer 
half of the trabecular fibers, Schlemm’s canal 
and part of the collector channels. Of this 
area, the inner portion around Schlemm’s 
canal shows active healing. The degenerated 
area has lost its normal pattern of trabecular 
meshwork. The fibers are irregular and have 
lost their staining property. 


Fig. 2 (Teng, Chi and Katzin). Same area. 
Verhoeff stain. 


Fig. 1 (Teng, Chi and Katzin). 
(Hematoxylin-eosin.) (A) Area of 
normal trabecula. (B) Degenerated 
trabeculae, without endothelial lin- 
ing. The trabecular fibers are thin- 
ner and irregular with loss of stain- 
ing affinity. (C) Area correspond- 
ing to the area of Schlemm’s canal ; 
these trabeculae are newly formed 
from degenerated trabecular fibers, 
after a new cover of endothelium 
formed. There is new deposition of 
collagen, but no new “elastic fiber” 
formation. 


The important point to be observed is that 
there is no endothelium in this degenerated 
area, while in the area around Schlemm’s 
canal, which shows signs of healing activity, 
the appearance is less like a Schlemm’s canal 
but rather like a newly formed, large, irregu- 
lar network of trabeculae. 

These new trabecular fibers are well-de- 
fined and covered by new endothelium which 
extends out from the collector channel. The 
new endothelial cells look larger, with dense 
nuclei, and they are phagocytic. This prolif- 
eration of endothelium is a reaction to the 
degeneration and loss of endothelium. 

Figure 3, area C, shows the deposition of 
new collagen which begins once the degener- 
ated collagen is covered by new endothelium 
but Verhoeff stain (fig. 2, area C) shows that 
there has not yet been any redeposition of 
“elastic fibers” as yet. The absence of these 
elastic fibers is one indication that these are 
really new trabeculae, since original trabecu- 
lae always have elastic fibers. 

This case is an excellent illustration of both 
the degenerative and the healing phases. With 
the loss of endothelium from the trabecular 
fibers, the underlying collagen degenerated, 
and in the reverse process one part of the 
trabecula was covered by newly formed en- 
dothelium, permitting the formation of new 
collagen. 
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Fig. 3 (Teng, Chi and Katzin). Same area. 
Van Gieson stain. 


The cause of the original defect in the en- 
dothelium is not known, but our belief that 
the resultant degeneration in a causé of open- 
angle glaucoma has been confirmed. Further 
study and observation are needed for a full 
understanding of the very important role of 
endothelium in this type of case. 


II. COMPLICATION OF CATARACT INCISION 
SIMULATING A GONIOTOMY (figs. 5 and 6) 


EB 6176 
The donor was a woman, aged 78 years, 
who died of adenocarcinoma. She had a his- 


Fig. 5 (Teng, Chi and Katzin). 
(Van Gieson stain.) Cataract 
wound. The conjunctiva and the 
outer portion of the wound are well 
healed but the inner portion and the 
trabeculae are cut, have healed poor- 
ly and show degeneration. 


Fig. 4 (Teng, Chi and Katzin). Same area. Van 
Gieson stain. Note perivascular degeneration and 
proliferation of endothelium from collector chan- 
nels. 


tory of cataract operation but there were no 
details. 

In this case the incision for the cataract ex- 
traction was made through the center of the 
trabecula, all of the trabecular fibers being 
cut. The wound healed well at the outer por- 


tion, including the conjunctiva and outer 
three-fourths of the sclera, but the inner por- 
tion, that includes the inner one-fourth of 
sclera and the trabecula, is without cellular 
lining, directly exposed to aqueous. This area 
is not healed. 


FISTULA 
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In this area only those trabecular fibers 
which have an endothelial covering persist, 
and these have lost their regular arrangement. 
The deep scleral region and the region with 
a deep plexus of blood vessels close to the 
wound show degeneration of collagen (fig. 
6). 

This is a picture similar to that found in 
the functional filtering bleb:* a fistula, sludge 
collection and perivascular degeneration of 
collagen. There is no cellular lining in the 
cavity. ‘ 

Actually this cataract operation must have 
accidentally produced an unexpected, but suc- 
cessful goniotomy. Although the histopatho- 
logic picture of a successful goniotomy for 
glaucoma in an adult has never been re- 
ported, it seems likely that it would look like 
this. 

The filtering mechanism here is along the 
same idea as the other filtering operations, 
such as trephination, iridencleisis and scle- 
rectomy.* The trabeculotomy merely opens a 
fistula, The cut into the sclera close to the 
deep plexus starts the degeneration of colla- 
gen around the blood vessels thus increasing 
the flow of aqueous through the perivascular 
route. Sometimes a direct new recanalization 
can be established this way. But why a goni- 
otomy works well in cases of congenital glau- 
coma, as reported by Barkan,’ and not so 
well in other types of glaucoma was a mys- 


H. CHI AND H. M. KATZIN 


Fig. 6 (Teng, Chi and Katzin). 
(PAS stain.) The area of poor 
healing shows degeneration and is 
similar to the fistula of a functional 
filtering bleb, in that it has a PAS 
positive sludge collection, a small 
cavity and an area of perivascular 
degeneration. 


tery, until Maumenee™ advanced a theory 
based on his observation that in congenital 
glaucoma the cause of obstruction is the ab- 
normal insertion of the ciliary muscle to the 
trabecula instead of to the scleral spur. The 
success of a goniotomy depends on the sep- 
aration of the ciliary body from the trabecula 
and its posterior displacement behind the 
scleral spur. 


III. FistuLA OF THE CORNEA AS A COMPLICA- 
TION OF KERATOPLASTY (fig. 7) 


The patient was a 32-year-old man with 
keratoconus. The first corneal graft was un- 
successful due to vascularization and ectasia 


of the graft. 

The second operation was performed eight 
months after the first. A few weeks after this 
operation a cyst developed at the margin of 
the graft at the 7-o’clock position. Five 
months later the cyst ruptured, forming a fis- 
tula. The fistula was opened and closed, off 
and on, with the symptoms of intermittent 
irritation. 

In a third operation the fistula portion of 
the cornea was removed and the pathologic 
disc sent to the laboratory for study. 

The histologic picture is that of a large, 
gaping corneal wound without any endothe- 
lial covering of the posterior surface near the 
fistula. This is the major cause of the fistula 
formation. The gap in the posterior surface 


368 
yor 
| 
mm 


Fig. 7 (Teng, Chi and Katzin). 
(Van Gieson stain.) Fistula of the 
cornea. There is a poorly healed cor- 
neal wound due to poor alignment 
of the donor graft and host cornea 
at keratoplasty. This has caused 
posterior gaping of the wound. In 
the gap there are fine, irregular fi- 
brillae similar to the findings in the 
cavity of a functional filtering bleb. 
The collagen degeneration also ex- 
tends under the epithelium on one 
side. The epithelium is very irregu- 
lar; it looks degenerated and edema- 
tous. 


was too wide for the endothelium to bridge 
it in the healing process which ordinarily 
occurs. 

In the gap there are some irregular fibers 
mixed with some uveal pigment, but there is 
no deposition of collagen due to the effect 
of aqueous. On one side of the gap, moreover, 
the collagen degeneration must have spread 
under the epithelium to a great extent. The 
epithelial covering in this area is not healthy 
epithelium. It is irregular in thickness, Bow- 
man’s membrane has disappeared and the 
basement membrane is very irregular. Any 
change in intraocular pressure or any trauma 
would have broken through the epithelium 
and created a fistula. 

The histologic picture corresponds with 
Paton’s clinical observation’ that the fistula 


was due to poor coaptation of the cut edges of 
the donor disc and the recipient eye. In this 


Fig. 8 (Teng, Chi and Katzin). (Hematoxylin 
eosin.) Anterior staphyloma of the cornea. Low- 
power view. 


case it was the posterior surfaces which were 
poorly aligned, and it may be that this pos- 
terior alignment is the most important from 
the point of view of wound healing. 

Although Thomas’ has reported clinical ob- 
servations of fistula formation following cor- 
neal transplantation, there has been no report 
of the histopathology as yet. 


IV. STAPHYLOMA OF THE CORNEA 
(figs. 8 AND 9) 


The patient, a woman aged 27 years, had 
had a severe eye infection of possible Neis- 
serian origin at the age of three years. The 
eye had had numerous surgical procedures, 
and had recently been painful for some 
months. There was staphyloma of the cornea 
and absolute glaucoma was the diagnosis at 
the time of enucleation. 

Histologically, there was a great ectasia at 
the center of the cornea. There was bullous 
formation under the corneal epithelium and 
Bowman's membrane had disappeared. Below 
and adjacent to this area there is a thick 
layer of vascularized, spongy scar tissue. The 
stroma under this area is irregular and mixed 
with iris tissue and blood vessels. The pos- 
terior surface of the cornea is irregular and 
broken and many areas are without Desce- 
met’s membrane, endothelium, or iris tissue. 
At these points, where aqueous has access, the 
collagen tissue exhibits the same degeneration 
due to aqueous effect as we have described 
above. This degeneration is not found where 
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Fig. 9 (Teng, Chi and Katzin). (Hematoxylin-eosin.) Area of Figure 8. There is bullous formation 
under the epithelium, and rich vascularization over the anterior third of the stroma. The posterior sur- 
face of the cornea is covered by iris tissue in only a few spots. For the most part there is no covering by 
either endothelium or Descemet’s membrane. Note the collagen degeneration. In the subepithelial area 
there is extensive degeneration around the area of neovascularization. 


the area is well covered by iris tissue. 

In the subepithelial area there is also ex- 
tensive perivascular degeneration, like that 
found in a functional filtering bleb (fig. 9). 

The histologic picture indicates that there 
was originally an adherent leukoma at the 
center of the cornea. The anterior chamber 
is obliterated due to synechias which have 
formed throughout the chamber angle, thor- 
oughly obstructing the filtration process. 
There is only mild atrophy of the ciliary body. 

In the posterior portion of the eye, the op- 
tic nervehead exhibits no cupping or degen- 
eration. The retina is normal in the posterior 
portion with good rods and cones and no de- 
generation of the nerve fibers or ganglion 
cells, although the anterior portion shows 
some signs of degeneration. Histologically 
the eye does not show any sign of increased 
tension, so it is possible that in this case the 
perivascular degeneration in the area of the 
staphyloma may have provided means for 
aqueous filtration thereby keeping the tension 
low, though there may have been transient 
increases in tension. 

The mechanism of staphyloma of the cor- 


nea seems to begin with a lack of intact iris 
endothelium or epithelium of the adherent 
leukoma. The collagen of the cornea and the 
iris is exposed to the aqueous and thereby 
weakened. Either normal intraocular pressure 
or the heightened pressure of glaucoma then 
pushes the weakened area forward. 

This explanation of staphyloma of the cor- 
nea is not the one found in the classic text- 
books of ophthalmology® ° and it may not be 
applicable to all cases of corneal staphyloma. 
Before any conclusion could be reached, a 
thorough study of many cases with special 
stains and serial sections would be necessary. 


V. ATROPHY OF THE IRIS 


Normally the anterior surface of the iris 
is covered by endothelium (figs. 10 and 11). 
Near the root and minor circle there are ir- 
regular crypts. The margin of these crypts 
is usually lined with similar endothelium, and 
similar cells are found around the blood ves- 
sels in the iris stroma. It is not a continuous 
membrane, at least at the crypt area, and the 
aqueous is in free communication with the 
iris stroma. If the crypts are too wide, they 
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Fig. 10 (Teng, Chi and Katzin). 
(Hematoxylin-eosin.) Normal iris, 
a sector near the minor circle, show- 
ing a crypt. The anterior surface of 
the iris is covered by endothelium 
which extends to the margins of the 
crypt. Note the same cellular lining 
of the thick collagen wall of the 
capillaries. Aqueous has free access 
to the iris stroma through the crypt. 


allow too much access of the aqueous to the 
stroma where a defect in the endothelium of 
the margin of the crypt or the collagen wall 
of the blood vessels can cause iris atrophy. 

In our examination of iris atrophy we have 
found that in spots where the endothelial or 
epithelial surface of the iris is broken, iris 
degeneration develops. This is true both in 
primary and secondary atrophy of the iris. 
When the presence of a defect in the pro- 
tective covering of the stroma and the blood 
vessel walls exposes the underlying collagen 
to aqueous, the collagen degenerates and 
there is a loss of cellular tissue due to loss of 
support. 

Finally, the endothelium of the inner wall 
of the capillaries also disappears; even the 
total capillary may disappear. The atrophied 
iris may later be covered by new endothe- 
lium, glial tissue or a neovascular membrane, 
in which case the degenerative process is 


Fig. 11 (Teng, Chi and Katzin). (Hematoxylin- 
eosin.) Note the thick collagen wall of the capillary 
and its outer and inner endothelial linings. 


reversed and fibrous tissue will be formed 
in the stroma of the iris. Here is further 
evidence that that the degenerative collagen 
changes we have described are secondary to 
endothelial defect. 


CASES ILLUSTRATING IRIS ATROPHY 
EB 1508 (figs. 12 and 13) 


The patient was a woman, aged 76 years, 
who died of leukemia. She had a known his- 
tory of glaucoma controlled by a successful 
trephining operation. The functional filter- 
ing bleb was more than 20 years old. This 
case has been reported in detail in connec- 
tion with the filtering operation.* Near the 
minor circle of the iris are mild to moderate 
degrees of degeneration in irregular patches. 
This type of degeneration is considered to be 
of the primary type. There are defects in the 
endothelium around the edge of the crypt 
and around the blood vessels, and here we 
find loss of tissue and degeneration of colla- 
gen around the blood vessels and between 
the stroma cells. 

The degenerated area appears as an area 
of irregular spaces. The area with a moder- 
ate degree of atrophy shows greater loss of 
endothelium, stroma and blood vessels. Even 
those blood vessels close to the epithelium or 
muscle layer show different degrees of de- 
generation. There is a detached floater made 
of iris tissue and coated with endothelium. 
All the cells of the floater are alive. There 
are no necrotic cells in the degenerated area 
and numerous cells with long irregular proc- 
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Fig. 12 (Teng, Chi and Katzin). 
(Hematoxylin-eosin.) (A) Loss of 
endothelium at the edge of the crypt. 
(B) Loss of endothelial cell lining 
around the capillaries. Degeneration 
of the thick collagen coat. (C) The 
stromal area shows loss of cells and 
collagen fibers form large, irregular 
spaces. 


New endothelium 


Fig. 13 (Teng, Chi and Katzin). (Hematoxylin-eosin.) Sector of moderate degree of atrophy. More 
loss of tissue—half the thickness of the iris is gone. At the left new endothelium is growing over the 
degenerated area. Blood vessels show varying degrees of degeneration of their collagen walls. Those 
having endothelial protection or close to epithelium are less degenerated. (A) Floater made of iris stroma 
and covered by iris endothelium. All the cells are alive. It is detached from degenerated iris and has no 


blood vessel attachment. 


esses seem to have a tendency to break free 
into the aqueous. 


EB 6118 (fig. 14) 

The donor was a woman who died at the 
age of 28 years from a brain tumor. The 
globe is essentially normal, except that at the 
root of the iris, the large multiple crypts 


Fig. 14 (Teng, Chi and Katzin). (Hematoxylin- 
eosin.) Unusual, multiple large crypts at the root of 
the iris. Iris and adjacent area of the ciliary body 
look spongy and degenerated. Capillary at (A) 
shows loss of its outer protective cellular lining and 
collagen wall. 
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allow greater than normal access of aqueous 
into the root of the iris and the adjacent area 
of the ciliary body. Here the tissue has be- 
come more spongy and shows loss of col- 
lagen around the blood vessels, evidently due 
to the aqueous effect. This is a case of pri- 
mary degeneration of the iris of a mild de- 
gree. 


EB 6419 (fig. 15) 


The donor was a 71-year-old woman who 
died of carcinoma of the breast. Routine his- 
tologic examination revealed very little ab- 
normality. The root of the iris and an adja- 
cent portion of the ciliary body show a de- 
fect on the anterior surface and a crypt 
which lacks endothelium at the edge. There 
is the same kind of degenerative change as 
seen in the previous case, only a larger area, 


with more involvement of the ciliary body. 
EB 6535 (fig. 16) 


The donor, a woman aged 75 years, had 


had a cataract extraction four years before 
her death. The interesting point here is the 
small the at the 
wound. Around the adhesion, on the surface 
of the iris there 


iris adhesion to cornea 


are a few areas with breaks 


Fig. 15 (Teng, Chi and Katzin). ( Hematoxylin- 
eosin.) Similar to the previous picture except that 
there is more degeneration of the ciliary body. (A) 
Loss of collagen of the wall of ciliary blood vessels. 
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Fig. 16 (Teng, Chi and Katzin). (Hematoxylin- 
eosin.) Small iris synechia to cornea. Around the 
adhesion are breaks in the endothelial surface, and 
at the posterior surface there is a break due to loss 
of epithelial lining. Near these breaks (arrows) are 
areas stromal connective tissue degeneration. 
Otherwise the iris tissue looks normal. 


of 


in the endothelial and epithelial lining. The 
stroma of the iris immediately adjacent to 
the area of defect shows the same type of 
degenerative change. One possibility is that 
the movement of the iris muscle may have 
been a disturbing factor in the healing proc- 
ess in which the endothelium or epithelium 
normally cover the iris. 


EB 5582 (fig. 17) 

The patient was a woman, aged 72 years. 
The enucleation was done with a diagnosis 
of absolute glaucoma due to hypermature cat- 
aract and corneal ulcer. 

Histologic study shows extensive anterior 
peripheral synechias and signs of glaucoma. 
The point concerning us now is the iris root 
which is extensively adherent to the cornea. 
The anterior surface of the iris is almost 
completely without endothelial covering and 
the iris as a whole is atrophic except at the 
root, at the synechias, where for a_ short 
space the iris is bound and protected be- 
tween the cornea and the iris epithelium. 
This area is clearly seen to be free of the 
degenerative effect of aqueous. The tissue 
stains more deeply with collagen stain and 
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Fig. 17 (Teng, Chi and Katzin). (Van Gieson.) (A) Loss of endothelial jining with loss of collagen 
around the blood vessels. Loss of cellular elements in the stroma. (B) This area is protected from 
aqueous effect and shows dense fibrous tissue with increased collagen fibers and fibroblasts. (C) Inset 
shows different degrees of degeneration of blood vessel walls. Note that vessels in the muscle or on the 


side of the epithelium are less degenerated. 


there are more cellular elements present. 
This is a typical fibrosis. In the atrophic area 
a shadow of the tissue framework remains, 
but there is marked loss of collagen and of 
cellular elements. The blood vessels show 
different stages and degrees of degeneration. 
In some it is very advanced and the blood 
vessels have almost disappeared. Some have 
a lesser degree of degeneration, especially 


where there is better protection from a lin- 
ing of epithelium or muscle. 


EB 6598 (fig. 18) 


This eye was removed because of adeno- 
carcinoma of the right antrum. 

Histologic examination of the eye shows a 
functional filtering bleb at the upper limbus 
after iridencleisis. At the lower portion there 


Fig. 18 (Teng, Chi and Katzin). 
(Van Gieson stain.) Peripheral 
third of iris is covered by endothe- 
lium and epithelium. The stroma is 
not degenerated in this area, while 
the rest shows loss of both endo- 
thelium and epithelium and conse- 
quently is degenerated. Similar to 
Figures 16 and 17. 
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Fig. 19 (Teng, Chi and Katzin). (Hematoxylin-eosin). Anterior surface of iris is completely covered 
by a new vascular membrane. The iris stroma looks atrophic, but there is an increase in connective tissue 
in the stroma and around the blood vessels, giving it the appearance of scar tissue, instead of the normal 


spongy texture of the iris stroma. 


are anterior peripheral synechias. The pe- 
ripheral third of the iris is covered by endo- 
thelium and epithelium, but the other two 
thirds are almost without any endothelial or 
epithelial covering, and the atrophic changes 
in this area are very striking compared with 
the peripheral third of the iris with the pro- 
tective lining. In this case the iris has less fi- 
brotic tissue than in the previous case, but 
the general character of the pathology is the 
same. 

There is no cupping of the optic disc. The 
filtering bleb from the iridencleisis looks 
good and there are no pathologic findings in- 
dicating increased tension, so it would seem 
that the atrophic changes of the iris were 
not due to increased tension. 


EB 6188 (figs. 19 and 20) 


This patient hada history of secondary 
glaucoma following intraocular hemorrhage, 
but no further details could be obtained. 

Examination shows extensive 
peripheral synechias and deep cupping of 


anterior 


the optic disc with glial membrane forma- 
tion. The anterior surface of the iris is com- 
pletely covered by a new vascular mem- 
brane. The iris tissue looks more compact 
and there is increased fibrous tissue in the 
stroma and collagen around the blood vessels 
and in the intercellular spaces of the stroma. 
This is evidently fibrosis of iris tissue with 
iris atrophy, a type of pathology very com- 


monly found associated with glaucoma after 
obstruction of the central retinal artery or 
vein and intraocular hemorrhage. 


EB 1323 (figs. 21 and 22) 


The patient was a man, aged 78 years. The 
eye was enucleated with a diagnosis of abso- 
lute glaucoma after thrombosis of the cen- 
tral retinal vein. There are extensive pe- 
ripheral anterior synechias and severe cav- 
ernous degeneration and cupping filled by a 
glial or neovascular membrane. The iris is 
covered by cells. In some areas there is a 
neovascular membrane, but most parts are 
covered by only a single layer of what ap- 
pear to be glial cells.* The iris is atrophic, 


Fig. 20 (Teng, Chi and Katzin). Same area. 
Van Gieson stain. 


* This will be discussed further in a separate re- 
port. 
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Fig. 21 (Teng, Chi and Katzin). (Hematoxylin- 
eosin.) A sector of iris showing one single layer of 
glial cells covering the anterior surface. The stroma 
has lost its spongy appearance and become compact 
connective tissue. 


compacted with fibroblasts. There is an in- 
crease of collagen around the blood vessels 
and especially in between the stromal cells. 


DIscussION 


These last two cases illustrate our point 
that once the iris is covered by cellular or 
neovascular membrane, a fibrosis will form, 
reversing the picture of aqueous degenera- 
tion. 


Fig. 22 (Teng, Chi and Katzin). 
(Van Gieson stain.) A layer of 
glial cells covers the anterior sur- 
face of the iris; the stroma shows 
an increase in collagen deposition, 
especially in the intercellular spaces, 
which usually do not contain much 
collagen. The iris changes are simi- 
lar to those in Figures 19 and 20. 


Rones*® reviewed the theories of the etiol- 
ogy of essential iris atrophy. He found no 
definite basis for the majority of them. The 
theories are speculative and obviously do not 
entirely explain the condition. 

The theories reviewed included Feingold’s 
theory, proposed in 1918, that the atrophy 
of the iris was produced by a congenital vas- 
cular disturbance of the small iris circle. 
Waite (1928) expressed the view that iris 
atrophy was a result of the mechanical 
stretching of the tissue, causing a narrowing 
and occlusion of the radial arteries, thus 
producing a nutritional disturbance of the 
tissue. Rochat and Mulder (1924) consid- 
ered the principal factor to be firm anterior 
peripheral synechias displacing the pupil, 
causing pulling on the anterior layer of the 
iris on the opposite side and resulting in 
atrophy and tearing of the stroma. 

Kreiker (1928) thought that degeneration 
of the iris was due to cytolytic processes of 
embryonic life that result in resorption of 
the pupillary membrane becoming active 
again in adult life. 

Lane (1917) theorized that tuberculosis 
might be one cause; Licsko (1923) and De 
La Vega (1923) had seen it in cases of 
tuberculosis and syphilis. Franck (1903) re- 
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ported three cases after iridocyclitis. Among 
the other theories were Larsson’s (1920) 
developmental anomaly, Von Grosz’s (1936) 
hereditary neurogenic feebleness of the iris, 
and deSchweinitz’s (1926) premature senil- 
ity with death of the cells. Rones’ original 
text is very worthwhile reading for persons 
interested in this subject. 

Heath"? reviewed the theories again in 
1953 and presented his histopathologic study. 
He was in favor of a theory of vascular oc- 
clusion as a primary cause. In discussing his 
paper Verhoeff and Friedenwald both 
doubted his opinion. It is true, as both of 
them pointed out, that in the early pathology 
of iris atrophy there is not necessarily any 
blood vessel change or destruction. 

In our Figures 12 and 13 there is a floater 
detached from the degenerated iris. It is 
composed of iris stroma and covered with 
endothelium and has survived without con- 
nection with any blood vessels, remaining 
alive just as the lens does suspended in 
aqueous. We have all seen many cellular 
floaters in vitreous also, which live as long 
as the patient. 

Our observations are base mainly on his- 
tologic study of Eye-Bank eyes, compared 
with the histologic pictures from our animal 
experiments and with other types of pathol- 
ogy found in the anterior chamber of the 
eye. These findings are then correlated with 
the clinical history, when possible, and with 
pathologic findings. 

The theory we wish to propose is that the 
anterior surface of the iris is normally pro- 
tected by endothelial cells and the posterior 
surface by epithelial cells. There is free com- 
munication between the stroma of the iris 
and the anterior chamber through the crypts, 
especially at the minor circle and root of the 
iris. The thick collagen wall of the capil- 
laries is also protected by “endothelial-like” 
cells. There is a balance of forces between 
the aqueous effect and the protection of the 
cellular lining. Any loss of cellular lining or 
excessive penetration by the aqueous will 
cause degeneration of the iris stroma. The 


stroma, bathed in aqueous, may be able to 
maintain its normal spongy texture, but if 
the whole surface becomes covered by a less 
permeable cellular layer, the stroma will be- 
come compacted and there will be increased 
collagen deposition around the blood vessels 
and in the intercellular spaces of the stroma. 

As to the cause of glaucoma in essential 
iris atrophy, as reviewed by Rones® and 
Heath,"* Feingold suggested that the glau- 
coma was produced by irritating substances 
which were elaborated as a result of the de-. 
struction of the iris tissue. Kreiker thought 
that the glaucoma resulted from the cellular 
detritus suspended in the anterior chamber, 
causing occlusion of the chamber angle. 
Licsko attributed the glaucoma partly to the 
dissemination of the pigment from the iris 
atrophy and partly to the atrophy of the 
iris tissue by which the surface available for 
resorption of intraocular fluid was consider- 
ably diminished. Bentzen and Leber believed 
that the glaucoma itself was the cause of the 
iris atrophy. Waite felt that obstruction of 
the chamber angle did not explain the whole 
thing; that loss of iris tissue and capillaries 
was also important to aqueous drainage. 

We believe that many of these factors 
may contribute to the causing of glaucoma 
in iris atrophy but Waite’s theory seems the 
most reasonable to us. 

It is interesting to note that more recently, 
in 1956, Chandler’® reported six cases of 
iris atrophy in which there was a dystrophy 
of the corneal endothelium, with corneal 
edema and blurring of vision. One of these 
cases had little or no increase in tension. 

Our theory of an endothelial defect of 
iris, trabecular and corneal tissues seems to 
us to explain the syndrome which includes 
iris atrophy and glaucoma, as well as the 
corneal edema described by Chandler. A 
defect in the iris endothelium causes atrophy 
of the iris stroma. A defect of the endo- 
thelial lining at the root of the iris is likely 
to cause adhesions by bringing the raw sur- 
face of the iris into contact with the trabec- 
ula or cornea, especially when the pupil is 
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dilated. Defects in the endothelium of the 
trabecula itself will produce degeneration 
and adhesion between trabecular fibers, and 
between the walls of Schlemm’s canal, caus- 
ing obstruction of the aqueous outflow. If 
the inner fibers of the trabecular meshwork 
have any endothelial defects, the endothe- 
lium of the cornea may extend over as a heal- 
ing process and cover the trabecular area or 
even the iris surface, as one finds in cases of 
secondary glaucoma due to Descemet’s mem- 
brane obstruction of the chamber angle. And 
defects of the corneal endothelium, of 
course, are known to cause edema of the 
cornea and blurring of the vision. 

Obstruction of the chamber angle, more- 
over, is not the only cause of glaucoma. The 
disturbance of the balance of diffusion of 
water through the iris or the iris capillaries 
is also a very vital factor and here also en- 
dothelium is of primary importance. 

According to Kinsey,’* of the 50 micro- 
liters per minute that make up the total 
movement of water out of the anterior 
chamber of a rabbit, 2.75 microliters a min- 
ute leave by outflow. The other 47.25 micro- 
liters a minute are moved by diffusion. Thus 
approximately 47.25 microliters of water 
enter the anterior chamber by diffusion, pri- 
marily through the iris and approximately 
2.75 microliters enter by flow from the pos- 
terior chamber. 

That means that iris diffusion in both di- 
rections accounts for 94.5 percent of the 
water in the anterior chamber. Any upset in 
the balance of outward and inward diffusion 
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would create a considerable difference. De- 
generation of the endothelial lining of the 
iris, its capillaries and their collagen walls 
would be expected to upset this balance. 
Such changes have been observed" in iritis 
with lowering of intraocular pressure. In iris 
atrophy, we would not deem it strange if, in 
one stage of degeneration, there was an in- 
crease in diffusion in one direction and in 
another stage the direction or rate of diffu- 
sion changed due to a change in the per- 
meability of the blood-aqueous barrier. 

We do not know the origin of the en- 
dothelial defect, but among the factors to be 
considered are those mentioned in connec- 
tion with iris atrophy, such as imperfect de- 
velopment, trauma, mechanical pulling, in- 
flammation, vascular condition or any dis- 
ease which may affect the metabolism of the 
endothelium or epithelium of the iris. 

In conclusion, further careful investiga- 
tion of the development, structure, function 
and diseases of the endothelial tissue of the 
anterior chamber would be very worthwhile. 


SUMMARY 


New evidence of the phenomenon of 
aqueous degenerative effect on collagen un- 
protected by endothelium is presented. Cases 
of “primary” degeneration of the chamber 


angle, complication of cataract incision 
wound, fistula of the cornea, anterior staph- 
yloma and iris atrophy are described and 
discussed. 


210 East 64th Street (21). 
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INTRAVENOUS UREA IN THE TREATMENT OF ACUTE 
ANGLE-CLOSURE GLAUCOMA* 


Mires A. Gatin, M.D., Furasa Aizawa, M.D., AND Joun M. McLean, M.D. 
New York 


One of the most profound ophthalmologic 
emergencies is acute angle-closure glaucoma. 
Prior to the Diamox era, this emergency was 
fraught with danger. The advent of carbonic 
anhydrase inhibitors has significantly re- 
duced the problems of acute angle-closure 
glaucoma, but has not eliminated them. Fur- 
thermore, a moderate number of attacks still 
do not respond to medical therapy, and emer- 


gency surgery is often necessary. However, 


with the utilization of urea as an osmotic 
ocular hypotensive agent, many of the more 
serious problems of acute angle-closure glau- 
coma have been reduced to a minimum. 
The dramatic effect of urea in all types of 
glaucoma has been reported, and its use in 
acute angle-closure glaucoma has been al- 
luded to.*~* It is the purpose of this com- 
munication to elaborate on the clinical use 
of urea in acute angle-closure glaucoma. 


MATERIALS AND METHODS 


Patients were obtained from the Eye 
Clinic of The New York Hospital or were 
referred by various ophthalmologists. All 
were suffering from unequivocal acute an- 
gle-closure glaucoma at the time they were 
seen by us. Though blood samples were ob- 
tained for analysis of urea nitrogen and 


* From the Department of Surgery (Ophthalmol- 
ogy) of The New York Hospital-Cornell Medical 
Center. Aided, in part, by grants from The National 
Council to Combat Blindness and The National So- 
ciety for the Prevention of Blindness. 


blood osmolality, this data is not included, as 
it is identical to that which has been previ- 
ously published.’ The following case reports 
will clarify the method of administration, 
usual dosage, and nature of response usually 
obtained. 
CASE REPORTS 

Case 1 

Mrs. H. G., a 55-year-old woman, was referred 
because of failure to respond to. miotics, Diamox, 
and global massage during an attack of acute angle- 
closure glaucoma on the left. The attack had per- 
sisted for eight hours prior to our seeing her. Ap- 
planation pressures were 13 mm. Hg, R.E., and 57 
mm. Hg, L.E. After preliminary studies were per- 
formed,t intravenous urea was administered. A total 
dose of one gm. per kg. of lyophilized, ammonia-free 
urea constituted as a 30-percent solution dissolved in 
10-percent invert sugar was administered at the rate 
of three to four cc. per minute.t§ In approximately 
35 minutes, the intraocular pressure was less than 
4.0 mm. Hg, R.E.; 10 mm. Hg, L.E. Subsequent 
therapy with miotics and topical steroids was utilized 
until the eye became quiet. Elective peripheral iridec- 
tomies were performed bilaterally, the first three 
days after this acute attack. Studies had been carried 
out during this period of time, as well as at the time 
of surgery, to assess what damage had been done to 
the outflow mechanism by the acute attack. No 
miotic therapy has been required postoperatively in 
this case. 


CAsE 2 

Mr. J. C., a 40-year-old-man, was referred because 
of failure to respond to miotics and Diamox during 
an attack of acute angle-closure glaucoma that had 
persisted for about four days. This patient had been 
suffering from angle-closure glaucoma of the right 

+ Done in all cases to substantiate the diagnosis. 

+ To be subsequently referred to as usual dosage. 

§ Kindly supplied by Abbott Laboratories, North 
Chicago, Illinois. 
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eye for many years, and it was believed that his 
glaucoma was in a chronic phase. He had declined 
surgery to either eye on many occasions. Applana- 
tion pressure was 6.0 mm. Hg, R.E.; 17 mm. Hg, 
L.E. The patient was prepared for surgery, as it 
was known that a filtering procedure would be neces- 
sary for the right eye. Forty-five minutes prior to 
the time when the surgeon would be making his 
sclerotomy incision, the usual dose of urea was ad- 
ministered. The intraocular pressure (Schigtz) was 
23 mm. Hg, R.E., 60 mm. Hg, L.E., just prior to 
the retrobulbar injection administered at the time of 
surgery. The surgical procedure performed on the 
right was a peripheral iridectomy associated with 
cauterization of the sclerotomy site.‘ Postoperatively, 
the patient has required no miotics to the right eye 
but he is still on miotics to the left eye as he has de- 
clined elective peripheral iridectomy for that eye. 


Case 3 


Mrs. N. D., a 54-year-old white woman, was re- 
ferred because of failure to respond to miotics and 
Diamox during an attack of bilateral acute angle- 
closure glaucoma, occurring on the seventh post- 
operative day following a craniotomy for a menin- 
gioma. Though this patient was relatively sluggish in 
her mentation, her postoperative course had been un- 
eventful. At the time of our examination, intraocular 
pressure was 50 mm. Hg, R.E.; 24 mm. Hg, L.E. 
(Schigtz). The usual dose of urea was administered 
intravenously. Thirty-five minutes later, the pres- 
sure was 18 mm. Hg, R.E.; 8.0 mm. Hg, L.E. 
Miotic therapy and Diamox therapy were resumed 
but the pressure rose again in the right eye, though 
the left eye remained quite soft. Surgery was per- 
formed on the right eye on the following day, an- 
other infusion of urea being administered preopera- 
tively with similar pressure measurements resulting. 
A peripheral iridectomy with cautery to the sclerot- 
omy site was carried out on the right. No attempt 
was made to evaluate the anatomic appearance of the 
angle on the operating table, as the patient was rela- 
tively unco-operative. Her postoperative course was 
benign and no miotics were required for the right 
eye. Peripheral iridectomy is contemplated for the 
left eye. 


Case 4 


Mrs. V. M., a 74-year-old woman, was referred 
because of acute angle-closure glaucoma in her only 
eye. Miotics, Diamox, retrobulbar anesthesia, and 
50 gm. of intravenous sucrose had failed to terminate 
the closure cycle. The right eye had been lost during 
surgery for acute angle-closure glaucoma 18 years 
previously. The applanation intraocular pressure was 
58 mm. Hg. Urea was administered in the usual 
dosage, and 35 minutes later the intraocular pressure 
was 8.0 mm. Hg. Subsequent miotic therapy was ad- 
ministered until the eye was quiet. Studies to eval- 
uate the patient’s outflow reserve were also carried 
out. Uneventful peripheral iridectomy was ultimately 
performed and the patient has required no further 
therapy. 
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Case 5 

Mrs. F. U., a 62-year-old woman, was referred to 
The New York Hospital for elective prophylactic 
bilateral peripheral iridectomy. She had previously 
experienced three episodes of angle-closure glaucoma 
on the right, all of which responded to medical man- 
agement. The left eye had not suffered from any per- 
ceptible difficulty. Between attacks the right eye re- 
quired miotics for control of intraocular pressure. 
On the day of admission, the patient experienced an 
acute attack of angle-closure glaucoma on the left, 
though she had been given miotics and Diamox that 
day in adequate dosages. Intravenous urea was im- 
mediately administered, and the closure cycle rapidly 
terminated. The intraocular pressure was 14 mm. 
Hg, R.E.; 8.0 mm. Hg, L.E., 40 minutes after the 
administration of urea. Elective peripheral iridec- 
tomies were subsequently carried out with the re- 
alization that miotic therapy would be necessary on 
the right. 
CASE 6 

Mrs. L. O., a 65-year-old woman, was referred 
because she had been suffering from pain in the 
right eye for 36 hours. She had undergone an un- 
complicated vaginal hysterectomy five days previ- 
ously. Angle-closure glaucoma was suspected at the 
onset of her difficulty with the right eye, and miotic 
therapy, Diamox, and retrobulbar anesthesia were 
administered. Pre-urea pressure was 85 mm. Hg, 
R.E., and 8.0 mm. Hg, L.E., (Schigtz). After urea 
the intraocular pressure was 22 mm. Hg, R.E., and 
not measurable with a Schigtz tonometer on the 
left. Twenty-four hours after the administration of 
urea, the pupil was still dilated, and the intraocular 
pressure was 12 mm. Hg (Schigtz) on the right. 
The patient had been maintained on Diamox and 
miotics. The eye was permitted to remain quiet for 
two days, by which time moderate iris atrophy had 
already developed. Tonographic analysis, as well as 
the subsequent appearance of the angle at the time 
of surgery, indicated that a peripheral iridectomy 
should suffice. This was carried out on the right 
eye. Elective peripheral iridectomy was subsequently 
done on the left eye. No miotics have been required, 
nor has there been any difference in the outflow 
facility between the right or the left eye. 
Case 7 

Mr. S. L., a 70-year-old man, was referred be- 
cause of failure to control an acute 48-hour attack 
of angle-closure glaucoma on the right. The pa- 
tient was suffering from chronic lymphatic leukemia 
at the time of the acute attack. Miotic therapy, Dia- 
mox, retrobulbar anesthesia, and cold compresses 
had been administered with some lowering of intra- 
ocular pressure. The intraocular pressure was 42 
mm. Hg (Schigtz) on the right and 6.0 mm. Hg on 
the left. Intravenous urea was administered, and in 
40 minutes the intraocular pressure was 12 mm. Hg, 
R.E., and not measurable on the left. Glaucoma anal- 
ysis as well as subsequent surgery have been recom- 
mended but the patient’s family has refused. 
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Case 8 

L. B., a 51-year-old physician, was referred be- 
cause of inability to terminate a 36-hour acute angle- 
closure attack in the left eye. This patient had had 
multiple angle-closure attacks involving both eyes, 
all of which were diagnosed promptly and responded 
readily to miotics and Diamox. On this occasion, 
however, the closure cycle could not be terminated 
and intravenous urea was administered. Pre-urea 
pressure was 8.0 mm. Hg (Schigtz) R.E., and 34 
mm. Hg, L.E. Thirty-five minutes after urea ad- 
ministration, pressures were 3.0 mm. Hg, R.E., and 
8.0 mm., L.E. Tonographic as well as operative anal- 
ysis subsequently indicated that peripheral iridec- 
tomies should suffice, and these were performed. The 
patient has required no miotic therapy since surgery. 
Case 9 

Mr. W. W., a 69-year-old white man, was referred 
because of a 72-hour attack of acute angle-closure 
glaucoma of the left eye, not controlled by Diamox, 
miotics, and retrobulbar anesthesia. The patient had 
never experienced previous ocular difficulties, and 
had had recent ophthalmologic examination prior to 
this acute attack. Intravenous urea was administered, 
and the pre-urea tension of 42 mm. Hg (Schigtz) on 
the left was brought down to 20 mm. in about 35 
minutes. However, despite miotics and Diamox, the 
tension in the left eye climbed rapidly. Urea was ad- 
ministered again and the tension fell to 18 mm. Hg 
but rose again within four hours after the infusion. 
On the following morning, eight hours after the last 
infusion, urea was administered again with a good 
pressure-lowering response but the tension climbed 
again to about the same level. Miotics and Diamox 
had been continued all through this time. Urea was 
again administered preoperatively at the appropriate 
time and the results permitted a peripheral iridec- 
tomy with cautery to the sclerotomy to be carried out 
on a soft eye without difficulty. The patient has re- 
fused prophylactic peripheral iridectomy on the 
right. 


Case 10 


Mrs. J. M., a 44-year-old woman, was referred ap- 
proximately 30 minutes after the onset of an acute 
attack of angle-closure glaucoma on the right. No 
miotics, Diamox, or any other form of therapy was 
utilized and intravenous urea was immediately ad- 
ministered. The pre-urea tension was 60 mm. Hg 
(Schigtz), R.E., 14 mm. Hg, L.E. Thirty-five 
minutes later, the pressure was 14 mm. Hg, R.E., 
6.0 mm. Hg, L.E. No miotics or Diamox were 
administered and the pressure did not rise. Sub- 
sequent analysis indicated an excellent outflow in 
both eyes and no evidence of anatomic obstruction 
to the angle. Peripheral iridectomies were carried 
out. 


Case 11 

Mr. E. V., a 52-year-old white man, was referred 
approximately two hours after the diagnosis of acute 
angle-closure glaucoma, R.E., had been established. 
No medication of any type was administered. The 
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patient had never had any ocular difficulties and had 
sought medical aid at the first symptom. The intra- 
ocular applanation pressure was 50 mm. Hg, R.E., 
12 mm. Hg, L.E., prior to the administration of 
urea and, 35 minutes subsequent to administration, 
was 20 mm. Hg, R.E., 4.0 mm. Hg, L.E. No other 
medication was administered, and three hours after 
urea, tension was again up in the right eye. Urea 
was again administered with a similar response, but 
the tension rose again in the right eye. At this point 
miotics were administered and another intravenous 
dosage of urea given. Pressure was lowered. and 
kept low. Subsequent studies indicated that periph- 
eral iridectomy should be sufficient and this was 
carried out. The patient has refused any procedure 
to the uninvolved eye. 


Case 12 

Mrs. P. S., a 52-year-old woman, had undergone 
uneventfully cholecystectomy. She noted pain in the 
right eye about eight hours after the procedure. 
Right acute angle-closure glaucoma was diagnosed, 
and miotics and Diamox administered, with a reduc- 
tion in pressure from 46 mm. Hg (Schigtz) to 30 
mm. Hg, but with no further reduction as long as 
six hours thereafter. Intravenous urea was now 
given and the pressure brought to 14 mm. Hg, 38 
minutes later. The left eye was soft throughout. 
Miotics and Diamox were administered and both 
eyes remained soft until the fifth postoperative day, 
when another acute angle-closure attack occurred on 
the right. The pressure had risen to 28 mm. Hg at 
the time of the diagnosis. Intravenous urea was 
given again, and the pressure lowered to 8.0 mm. Hg 
approximately 30 minutes later. Three days subse- 
quently, a peripheral iridectomy on the right eye 
was carried out after analysis indicated that this 
should be sufficient. A prophylactic peripheral iri- 
dectomy was carried out on the left. No miotic ther- 
apy has been administered, though tonographic data 
has indicated a rather substantial difference in out- 
flow facilities between the right and left eye. 


DISCUSSION 


The variety of treatments recommended 
for the relief of acute angle-closure glau- 
coma attests to the inefficacy of therapy. In 
essence, reduction of intraocular pressure, 
not necessarily by reversing the mechanism 
whereby the intraocular pressure was ele- 
vated, is the immediate need. 

General supportive measures, though fre- 
quently necessary, are really of secondary 
importance. Miotics have always been the 
old stand-by, though it is well known that in 
a protracted, nonresponding, acute conges- 
tive episode, they frequently fail. Pilocar- 
pine, as well as cholinesterase inhibitors, is 
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employed. It is usual to flood the cul-de-sac 
with these miotics at frequent intervals, 
though it is doubtful that anything but sys- 
temic toxicity is obtained from miotics, par- 
ticularly of the anticholinesterase group, 
given every 10 or 15 minutes, It must be 
realized that the barrier to anterior chamber 
transfer of medication is significantly altered 
in the edematous injected eye. It has been 
demonstrated that the more potent of the 
cholinesterase inhibitors, particularly DFP, 
are contraindicated in the acute congestive 
episode.> At one time Sugar recommended 
the administration of Neosynephrine asso- 
ciated with some of the potent miotics but 
subsequently indicated the inefficacy of this 
combination.*® 

It should also be borne in mind that an 
acute angle-closure attack can occur with a 
miotic pupil and in the setting of a miotic 
regimen. Consequently, the administration of 
further miotics cannot alter the basic mecha- 
nism that initiated the closure attack, and will 
in no way terminate the cycle. Furthermore, 
in the usual case, it is the miotic effect of these 
drugs that is desirable. Improving the out- 
flow facility in these eyes, if this were feasi- 
ble, would serve only to drain the anterior 
chamber further. 

Adrenergic blocking agents have been uti- 
lized by a variety of authors,” but have 
never come into widespread acceptance. 
Transient effects, undesirable systemic reac- 
tions which continue subsequent to any pres- 
sure-lowering effects, and the many systemic 
illnesses that contraindicate their use have 
militated against employing these agents. 

Methods that reduce aqueous inflow are 
quite advantageous in the treatment of acute 
angle-closure glaucoma. These too, of 
course, may not affect the closure cycle but 
by lowering intraocular pressure, will permit 
mechanical opening of the angle by miotics 
if the pupillary sphincter can be made to 
function. Until recent years no consistently 
effective drug was available to reduce aqueous 
secretion. Cartonic anhydrase inhibitors 
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serve this function admirably and are quite 
effective in all phases of glaucoma, including 
acute angle-closure glaucoma. The intra- 
venous route of administration is desirable so 
that a high blood level is rapidly obtained, no 
gastric irritation produced, and no question 
raised as to degree of absorption. 

The amount of intraocular pressure re- 
duction in all instances is related to the ini- 
tial tension, as is readily adduced from in- 
spection of a Friedenwald nomogram. Con- 
sequently, measurements of pressure reduc- 
tion in mm. Hg have little meaning. Ex- 
pressed more meaningfully, then, about 50 
to 65 percent of aqueous production can be 
reduced with carbonic anhydrase _inhibi- 
tors.** In angle-closure glaucoma, there is no 
egress of aqueous, and therefore, internal 
pressures cannot be brought to normal, de- 
spite the effects of Diamox, unless the clo- 
sure cycle is terminated. Therefore, it is often 
difficult to achieve an operably safe range of 
pressure or to terminate the attack with 
drugs such as Diamox. It must also be borne 
in mind that inflow is progressively re- 
duced as the attack lingers. This further re- 
duces the potential of the carbonic anhy- 
drase inhibitors to exert their effect, particu- 
larly in a prolonged closure. 

Retrobulbar anesthesia has been shown by 
Gifford,"® Scheie,* and de Roetth’® to have 
pressure-lowering effects, probably by paral- 
ysis of the extraocular muscles and elimina- 
tion of their tonus, though perhaps by re- 
duction of aqueous inflow as well. However, 
data on this latter mechanism is far from 
conclusive. Furthermore, it has been the ex- 
perience of many, and has been reported by 
de Roetth,’* that in eyes with extremely high 
tension, it may not be possible to obtain any 
pressure reduction whatever after retrobul- 
bar anesthesia. 

For an acute attack, global massage can 
only lower intraocular pressure negligibly 
and is difficult to perform in the tender eye. 
Furthermore, no aqueous will leave the an- 
terior chamber through the normal outflow 
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channels, and the decreased pressure is prob- 
ably related to a decreased blood volume 
which is but a temporary event. 

Varfolomeeff’s report’’ indicates that the 
response to intravenous procaine involves a 
delay of 24 to 48 hours, and it seems that 
such temporization in the case of an acute 
emergency is unwarranted. 

The most profound reduction in intra- 
ocular presure that can be effected without 
opening up the angle has been shown to be 
obtainable with intravenous urea. As has 
been previously demonstrated, the osmotic 
method has great potential. First, it does 
not depend on the eyes’ own outflow system. 
Second, inflow status is relatively unimpor- 
tant. When the osmotic gradient between the 
vascular bed and the extravascular space, of 
which the aqueous is a part, is greatest, 
maximum reduction of ocular volume is ob- 
tained. The hypotony that is induced, and 
indeed it may be true hypotony even with 
initial pressures of 60 mm. Hg to 70 mm. 
Hg, will often permit miotics to exert 
their effect mechanically open the 
angle. If the closure has persisted for many 
hours or days, the mechanically obstructed 
angle will probably not open and surgery 
will be essential. However, the performance 
of surgery on a soft eye is a major advan- 
tage. Though the induced hypotony per se 
may rarely terminate the closure cycle, it is 
recommended that miotics and Diamox be 
administered as well so that all facets of 
therapy may be covered. 

The superiority of urea to other osmotic 


and 


agents has been clearly demonstrated.’ Its 
safety has been shown by both ophthalmolo- 
gists and neurosurgeons who have employed 
it extensively. Of course, the earlier that 
therapy is undertaken in angle-closure glau- 


coma, the better the results, no matter what 
type of medication is used. As the attack 
persists, the aqueous becomes turbid, the 
osmotic gradient is reduced, and pressure 
reduction is not as great as that which may 
may be anticipated in an eye with recent an- 
gle-closure. However, as has been demon- 
strated by some of the reported cases, a 
moderate response is to be anticipated in 
virtually all cases. 

Furthermore, the diagnostic aspect of 
urea therapy is of some advantage. It is fre- 
quently possible to clear an edematous cor- 
nea during an acute angle-closure attack and 
thus permit gonioscopy and a view of the 
fundus. Anhydrous glycerine will also be of 
great aid in this respect. 

As with all potent osmotic agents, moder- 
ate, short-lived discomfort is experienced by 
the patient. This includes pain in the limb 
into which the infusion is administered, 
moderate back pain, headache, and general- 
ized feeling of warmth. These complaints 
usually disappear in 30 minutes, though the 
headache may persist. No evidence of hemo- 
globinuria has been found, and no perma- 
nent residual difficulties caused by the temp- 
orary hyperosmolality. 


SUMMARY 


The use of urea as an osmotic agent in 
the adjunctive treatment of acute angle- 
closure glaucoma is presented. The method 
of its administration and some case reports 
to clarify its use are described. Urea may 
produce sufficient hypotony to aid in the 
termination of the closure cycle or may be 
advantageous preoperatively in nonrespond- 
ing cases. 


525 East 68th Street (21). 
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BASIC TECHNIQUES OF LID SURGERY: THEIR ORIGINS 
AND THEIR APOCRYPHA* 


Sipney A. Fox, M.D. 
New York 


I am deeply grateful to have been chosen 
to give the Walter R. Parker Lecture and 
want to express my sincere appreciation for 
the honor. I did not know Dr. Parker per- 
sonally but, as one of the well-known clini- 
cians of his day, I hope that he might have 
approved of my subject for tonight which 
is also clinical though colored here and there 
with the brush of history. 

The historic roots of ophthalmic surgery 
are buried deep in antiquity. This is as true 
of adnexal surgery as it is of the globe. 
However, it is something less than 150 
years since we have had a formalized, regu- 
lar and trustworthy literature for the record- 
ing of scientific proceedings and the publica- 
tion of scientific papers. Hence prior to this 


* Revised from the Walter R. Parker Lecture 
which was delivered at the Postgraduate Conference 
in Ophthalmology, University of Michigan, Ann 
Arbor, April 21, 1959. 


time most of our scientific “facts,” with a 
few exceptions, have come down to us sec- 
ond, third or fourth hand, taken on faith, 
based on hearsay or founded in rumor. 

With all this we have gradually evolved 
over the years from sources known and un- 
known a body of fundamental techniques in 
lid surgery which we use over and over 
again and which are in many respects apart 
and different from those of tectonic surgery 
elsewhere in the body. This had to follow 
because the lids are unique in many ways: 

First, the upper and lower lids together 
form a sphincter muscle which acts volun- 
tarily and reflexly to protect the eye and the 
opening into the orbit. The presence of the 
eye is a fact never to be forgotten. Its pro- 
tection during operation and thereafter must 
guide the surgeon’s work at all times. It is 
an ever-present hazard which the eye sur- 
geon has learned to accept almost automati- 
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cally. Others forget or overlook this to their 
sorrow. 

Second, it must be remembered that one 
set of lids is part of a team which includes 
the opposite set. These four lids also work 
together reflexly, and very often to our 
chagrin this happens whether one eye is 
patched or not. Hence after cataract surgery 
or skin grafting we often have to patch both 
eyes to assure good results. 

Third, the unique anatomy of the lids en- 
ables us to manipulate them in ways which 
are not always possible elsewhere. We rarely 
have to worry about blood or nerve supply. 
Also, lid skin is so thin and has so few con- 
tractile elements that it can be grafted with- 
out allowing for contraction. Again, the 
structure of the lid in layers which are easily 
split into two laminae and which heal with 
practically no scarring is something of which 
we take advantage constantly. 

Because of this anatomic structure lid de- 
formities tend to fall into similar categories, 
dissimilar in minor details but alike in gen- 
eral requirements for correction. It is star- 
tling sometimes to see how closely cases re- 
quiring repair will resemble each other in 
configuration, irrespective of etiology: a 
notch is the same whether congenital, trau- 
matic or caused by tumor excision. And by 
and large the type of repair will also be the 
same. This repair in most instances will be 
based on the following techniques: 


LID SPLITTING 


Lid splitting is not only the most common 
but also the most peculiarly ophthalmologic 
of all the basic techniques of lid surgery. 
There is hardly a procedure involving the 
lid margin from the least minor triangular 
excision to the most involved total lid recon- 
struction, in which it is not used. 

Lid structure being what it is, how could 
it be otherwise? Separation of the lid into 
skin-muscle and tarsoconjunctival laminae is 
quick and easy ; healing is smooth and rapid. 
Even the more recent types of lid splitting 
which spare the lashes either by slanting 


Fig. 1 (Fox). Lid splitting. The split is angulated 
forward and downward from the posterior lid edge 
to avoid the hair follicles. 


away from the cilia (fig. 1) or avoiding the 
border entirely (fig. 2) add little to the com- 
plexity of the procedure. 

Lid splitting is centuries old. It was prob- 
ably first used on the upper lid in an attempt 
to avoid the ravages of trachomatous cicatri- 
cial entropion and has been variously attrib- 
uted to Aetius of Amida’ in the sixth cen- 
tury A.D. and Paulus of Aegina? in the 
seventh century. Undoubtedly it had been 
used for hundreds of years previously. 
Briefly, the upper lid was split from canthus 
to canthus and the skin-muscle lamina with 
its offending cilia was pulled upward and 
away from the globe. The tarsoconjunctiva 
was left to heal by granulation. 

This same hideous procedure was revived 
by Jaesche*® in 1844 and even became the 
vogue for a while. However, though modified 
somewhat by Arlt* (Verabschiebung des 
Wimperbodens nach Jaesche-Arlt) and later 


Fig. 2 (Fox). Lid splitting. The tarsoconjunctiva 
is incised two mm. below the lid margin to avoid 
injury to hair follicles. 
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by Walhauer,’ its popularity was mercifully 
short-lived. 

The modern literature credits Kuhnt® with 
being the first to split the lower lid in his pro- 
cedure for the correction of senile ectropion. 
But as the elder Fuchs’ pointed out, “. . . this 
is nothing but a modification of the old 
method of Antyllus.” As a mat‘er of fact, in 
his pamphlet Kuhnt himself quotes Anag- 
nostakis, who quotes Aetius of Amida who 
described Antyllus as making the lid split 
between skin and muscle, not between muscle 
and tarsus; hence the originality of his 
(Kuhnt’s) modification. (Antyllus* was a 
second or third century ophthalmologist of 
whose work little has come down to us.) 
Since Kuhnt only resected a triangle of tar- 
soconjunctiva base upward from the center 
of the lid (fig. 3) leaving the skin-muscle 
intact, closure resulted in an unsightly bunch- 
ing in front of the lid which Kuhnt’s con- 
temporaries were not slow to point out. Thus 
Terson® termed it a “bourrelet cutané des- 
gracieux,” a comment which becomes even 
more pungent when one realizes that “bour- 
relet” in the French argot means a swelling 
on a horse’s leg. 


Lip HALVING 


Lid halving is a term coined by Wheeler*’ 


Fig. 3 (Fox). Kuhnt’s procedure for the correc- 
tion of senile ectropion. (From The American En- 
cyclopedia of Ophthalmology.) 


SIDNEY A. FOX 


4 


Fig. 4 (Fox). Diagram of wound halving accom- 
panying Wheeler’s original article. (From the Pro- 
ceedings of the 2nd Cong. Pan-Pacific Surg. 1936.) 


in 1919 when he published his first report on 
the lid surgery he had done in the First 
World War. “An important point” he stated, 
“is that tarsal incisions and skin incisions 
should never be in the same position, but 
should be made in such a way that there is 
overlapping. Thus, what is known in car- 
pentry as halving is accomplished, and union 
is assured. . . . Furthermore, recurrence of 
the notch formation is prevented” (fig. 4). 

Halving is tremendously useful in plastic 
surgery of the lids and is used constantly. 
Division of the wound and closure in two 
different areas attains the objectives of mini- 
mal scarring, avoidance of notch formation 
and the substitution of a wide surface-to-sur- 
face healing area for the narrow wound lips. 
It is a major contribution to the fundamental 
techniques of lid surgery. 

Despite Wheeler’s unchallenged claim to 
priority of the halving technique his idea had 
a predecessor back in 1897. In this year a 
man named Helmbold™ published a paper on 
the repair of senile ectropion of the lower 
lid which was an important step in the gesta- 
tion of the Kuhnt-Szymanowski procedure. 
He suggested splitting the lid and the resec- 
tion of one tarsoconjunctival base-up tri- 
angle and two skin-muscle triangles all in 
different positions (fig. 5). Thus, it will be 
noted, there are present all the elements of 
the halving procedure: lid-splitting, wound 
halving and separate closures of the lid 
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Fig. 5 (Fox). Helmbold’s original illustration for 
the correction of senile ectropion. (From the Klin- 
ische Monatsbl. f. Augenh.) 


laminae. Helmbold did not call this halving, 
but it is halving in all its essentials. 


TARSORRHAPHY 


The tarsorrhaphy or blepharorrhaphy is 
another basic technique of ophthalmic sur- 
gery, both general and plastic. It is a proce- 
dure for producing adhesions between the op- 
posing margins of the upper and lower lids: 
that is, a surgical ankyloblepharon. It may 
be external, median or internal; temporary 
or permanent; partial or total. It is used to 
protect the eyeball in corneal ulcer, keratitis, 
exophthalmos, lagophthalmos, to shorten the 
palpebral fissure and to keep the lids im- 
mobile after skin grafting. 

In most cases it is a simple operation 
merely requiring denudation of opposing 
areas of the posterior (retrociliary) lid mar- 
gins and sutures. Sutures should be left in 10 
days. The median tarsorrhaphy (away from 
the canthi) is by far the most common and 
may be so placed as to allow the patient par- 
tial vision. Thus, if a single union between 
the lids is made, placing it at the junction of 
the inner and middle thirds of the lids will 
allow the patient to use the inner opening 
for near and the other for distant vision. If 
two tarsorrhaphies are used they should be 
placed at the junctions of the inner and 
middle thirds and outer and middle thirds 
(fig. 6). 

Median tarsorrhaphies are almost always 
temporary and are used to protect the cor- 
nea and splint the lids after grafting. When 


Fig. 6 (Fox). Double median tarsorrhaphy 
permitting central vision. 


the lids are ready to be released the tarsor- 
rhaphy is simply snipped across, the margins 
trimmed and kept separated by daily dressing 
and instillation of ointment until the margins 
have become reepithelialized. Healing usu- 
ally takes only three or four days with mini- 
mal or no scarring. 

External tarsorrhaphy is usually per- 
formed now for shortening the palpebral 
fissure and for protection of the cornea in 
exophthalmos, lagophthalmos, corneal pa- 
thology, and so forth. According to the 
literature Walther’? was the first to report 
the use of the external tarsorrhaphy for 
ectropion. This was in 1826. He simply 
amputated the margins of the lids at the 
external canthus and sewed the raw wound 
lips together (fig. 7). This procedure has 
been modified and improved by many men 
since, among them Fuchs,’* Elschnig,’* and 
Wheeler.*® 

Canthorrhaphy or internal tarsorrhaphy 
was apparently first used to mask the partial 
exophthalmos caused by the too free use of 
tenotomy of the internal rectus formerly 


Fig. 7 (Fox). Walther’s external tarsorrhaphy. 
(From The American Encyclopedia of Ophthalmol- 
ogy.) 
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Fig. 8 (Fox). Bossalino’s tarsorrhaphy. (From The 
American Encyclopedia of Ophthalmology. ) 


so common in strabismus surgery. The 
operation was revived and improved by 
Arlt,"® who called it median tarsorrhaphy to 
distinguish it from the external type. For- 
tunately, both the procedure and its name 
did not last long enough to cause too much 
confusion. 

It is Bowman" who is given credit for 
(central) tarsor- 
rahphy as we know it. This was modified 
and improved by Argyll Robertson’* and 
then by Panas.'* The Bossalino*® procedure 


introducing the median 


of some 60 years ago is a good example of 
the early types (fig. 8). Here also there are 
earlier precedents. Thus, way back in 1836 
Lisfranc** did the first recorded total tar- 


sorrhaphy for an anterior staphyloma and 
Mirault®*? in 1851 used two median tar- 
sorrhaphies in a repair of cicatricial ectro- 
pion to prevent pull on the lid. 


CANTHOTOMY-CANTHOLYSIS 


Simple external canthotomy goes back to 
ancient times and is a procedure constantly 
used by all ophthalmologists. Its principle 
indications are (1) widening of the palpebral 
fissure to facilitate cataract extraction, enu- 
cleation and exenteration; (2) to relieve 
pressure on the globe in lid edema, chemosis, 
cellulitis, panophthalmitis, and so forth; (3) 
as a preliminary step to permanent cantho- 
plasty, external tarsorrhaphy, and so forth; 
(4) to facilitate exposure of the socket and 
orbit in plastic repairs. 

The structures which are cut by an external 
canthotomy are skin, orbicularis, orbital 
septum, levator attachment, canthal ligament 
and conjunctiva (fig. 9). If the incision is 
wholly in the fibrous raphé, bleeding is mini- 
mal. If some of the orbicularis fibers are 
cut, bleeding may be profuse but it soon 
stops spontaneously and sutures are not usu- 
ally necessary. The fissure is lengthened six 
to eight mm. in this way but this is a tempo- 
rary enlargement and if left alone healing is 


Fig. 9 (Fox). Canthotomy. Tissues divided are 
skin, raphé of the orbicularis, orbital septum, horn 
of levator, canthal ligament and conjunctiva. 
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complete in a few days with the original 
canthal angle restored. 

Cantholysis at the external canthal angle 
is an important and useful basic technique in 
ophthalmic repairs. Its object is to relax the 
lid and mobilize it so that it may be drawn 
medially more easily. The technique is sim- 
plicity itself: After doing a canthotomy, the 
lips of the wound are separated and the two 
arms of incised external canthal ligament 
put on stretch. One blade of a slender scis- 
sors is inserted under the skin and muscle, 
the arm of the ligament is straddled and cut 
across (fig. 10) while care is taken not to 
cut the conjunctiva. The lid can be felt to 
slacken. If there is no slackening then the 
arm of the ligament has not been cut through 
and the maneuver must be repeated. If neces- 
sary, the opposite arm of the canthal liga- 
ment is similarly severed. 

In closing the wound as for a simple ex- 
ternal canthoplasty for blepharophimosis and 
so forth, care should be taken not to pull 
the conjunctiva out forcibly to the apex of 
the wound but to bring it out only as far as 
it will come easily (fig. 11). This will avoid 
a conjunctival bridle and an unsightly, gap- 
ing, shallow cul-de-sac. 

Cantholysis was first used by Von Am- 
mon** for entropion in 1839, rediscovered 


Fig. 10 (Fox). Section of one of the arms of the 
cut external canthal ligament. 


Fig. 11 (Fox). External canthoplasty. Note that 
the conjunctiva is not pulled out forcibly to the apex 
of the skin wound. 


by Agnew* in 1875, again by Pochison*® in 
1935 and by many others since. It is of no 
permanent value in entropion but it is im- 
portant in mobilizing either the upper or the 
lower lid or both in plastic repairs. 


Lip SKIN GRAFTING 


The use of lid skin in lid repair is another 
of our fundamental techniques and its popu- 
larization is one more of Wheeler’s** contri- 
butions to ophthalmology. It was in 1920 
that he, fresh from his vast experience in the 
First World War, published his famous 
paper on the advantages of using free whole 
skin grafts from the upper lid to repair a 
lower lid or an opposite upper lid. In 1921 
and 1922 he widened our horizons by advo- 
cating the use of epidermic grafts for socket 
reconstruction*®” and multiple cicatricial ec- 
tropion.”* 

While these techniques are now basic in 
lid and socket reconstruction the develop- 
ment is relatively new. And yet, even here, 
Wheeler had many predecessors. Since time 
immemorial and up to 90 years ago skin 
grafting was a hit and miss proposition— 
mostly miss. It was based on the universally 
accepted belief that a graft must never be 
separated from its source of blood supply 
until it had “taken.” Then, beginning with 
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Reverdin® in 1869, the whole concept of 
skin grafting was revolutionized. Too little 
is known about the important role that oph- 
thalmologists and ophthalmic pathology 
played in the development of skin grafting. 

Reverdin showed that pinch grafts, re- 
moved from their donor area, would grow 
on granulating surfaces. From here on de- 
velopments came thick and fast. In 1870 
Lawson,” an ophthalmologist, reported using 
Reverdin’s method for the repair of an 
upper lid ectropion and in 1871 Driver™ 
used a free graft from the upper lid with 
tarsorrhaphy to repair the opposing lower 
lid. 

In 1872 Le Fort*? reported the successful 
repair of ectropion with a free full-thickness 
graft. In the same year Ollier** showed that 
larger split-skin grafts would grow on granu- 
lating surfaces and De Wecker™ urged all 
ophthalmologists to use this method. In 1874 
Thiersch*® showed that even larger and 
thinner free split-skin grafts would take and 
Everbusch®® became such an enthusiastic 
disciple of this type of grafting that it be- 
came known in Europe as the Thiersch- 
Everbusch method. In 1875 Wolfe,'* a Scotch 
ophthalmologist, used a large free full-thick- 
ness graft for the repair of ectropion and 
the same year Sichel®* also reported on the 
use of a free full-thickness graft with tar- 
sorrhaphy for the repair of ectropion. This 
method was immediately taken up in this 
country by such ophthalmologists as Wads- 
worth®® (1876), Aub* (1879), Noyes* 
(1880), Weeks*® (1889) and others. 

Meanwhile Gradenigo*® in 1870 had re- 
ported the use of a large lid pedicle flap for 
repair of the opposite lid. He was followed 
by a host of others including Landolt,** 
Kalt,*® Dupuy Dutemps,** Blaskovics,*” and 
many, many others. Later Dantrelle,** Tar- 
tois,*® and Wheeler®*** improved on this and 
suggested the use of much larger pieces of 
free full-thickness lid skin. 

Despite all these epoch-making develop- 
ments, of which only a few are reported, free 
grafting was slow in catching on. The most 
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important obstacle was probably infection 
which was a familiar and persistent com- 
panion of all surgery not so many years ago. 
And then again, old concepts die hard; es- 
pecially wrong ones, it would seem. Thus, 
in 1904, Czermak®® was still advising against 
the use of free grafts and as late as 1936 
Wheeler® found it necessary to chide oph- 
thalmologists with the fact that they were 
still dominated by the idea of the necessity 
of pedicles for grafts and “in doing so, they 
accept a serious handicap.” 

‘ In the past 25 years, however, we have 
moved forward. The present-day ophthal- 
mic surgeon now uses free lid skin grafts 
freely. In addition he makes use of free 
whole-skin grafts and split-skin grafts from 
the temporal and cephalo-auricular regions 
as well as from the upper arm, abdomen and 
thigh. He also now has at his disposal large 
and small electric dermatomes with which 
he can easily and simply take large or small, 
thick or thin epidermal grafts of uniform 
quality. 


INCISIONS AND MINOR PLASTIES 


The normal course of the lid furrows and 
of the orbicularis fibers is roughly parallel 
with the lid margins. Hence, wherever pos- 
sible incisions should be in the furrows or 
should parallel the course of the orbicularis 
fibers (fig. 12). This makes for smoother 


Fig. 12 (Fox). Lid incisions following the course 
of the orbicularis fibers. 
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Fig. 13 (Fox). Z Plasty. Transposition of flaps 
results in lengthening BC at expense of AD. 


healing and less conspicuous scars since 
there is no tendency to gape from vertically 
cut muscle fibers. Also closure is facilitated 
and suture marks buried in this way. Obvi- 
ously this cannot always be done and verti- 
cal incisions have to be made frequently. But 
sometimes they may be beveled or staggered 
to obviate long vertical scars. 

No discussion of the fundamentals of lid 
surgery is complete without mention of the 
minor plasties commonly used. Of these the 
Z plasty is the most common and the most 
useful. Its origin is lost in obscurity but its 
inventor or inventors showed high ingenuity. 
The specific advantage of the Z plasty is 
that, with it, skin pull in one direction can be 
reduced at the expense of a line perpendicu- 
lar to it (fig. 13). It is especially useful in 


epicanthus repair where either the single or 
double Z plasty may be used. 

The V-Y plasty of Thomas Wharton 
Jones,®* a physiologist turned ophthalmolo- 
gist, is another valuable minor plasty in lid 
surgery. First reported in 1847 for cicatricial 
ectropion of the upper lid it has found its 
greatest field of usefulness in minor cicatri- 
cial ectropion of the lower lid (fig. 14-A and 
B). It will not work in the extreme cases of 
ectropion. 

In 1845 Dieffenbach,** “the father of 
plastic surgery” and not an ophthalmologist, 
suggested the V figure with upper horizontal 
incision (fig. 15-A and B) for the repair of 
cicatricial ectropion. This “winged V” in- 
cision is useless in cicatricial ectropion be- 
cause it reduces the skin layer still more 
vis-a-vis the tarsoconjunctival layer. How- 
ever, it is useful in repairs where small areas 
of tissue such as small tumors, scars, and so 
forth are to be resected. One of the curious 
paradoxes to be found in the literature is 
that practically the identical procedure was 
suggested by Von Graefe™* in 1864 for cica- 
tricial entropion and this is one of its best 
and most logical indications, that is, to in- 
crease skin-muscle pull to equal that of the 
cicatrized tarsoconjunctiva (fig. 16). 

And, finally, there is the little skin triangle 
of Biirow® which he reported in 1838 and 
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Fig. 14 (Fox). V-Y plasty of T. Wharton Jones for mild cases of cicatricial ectropion. (A) V-shaped 
incision with undermining of included skin. (B) Closure results in Y figure. (From The American 
Encyclopedia of Ophthalmology.) 
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Fig. 15 (Fox). A-B. The “winged” V of Dieffenbach for cicatricial ectropion. (A) Skin bounded by 
triangle is resected. (B) Wound lips are undermined and drawn together. (From The American En- 


cyclopedia of Ophthalmology.) 


which is used so frequently to smooth out 
skin wrinkles. It is of special usefulness in 
sliding and rotated pedicles where wrinkles 
are likely to form in the adjacent tissues due 


to the pull of the pedicle (fig. 17-C). 


APPLICATION OF BASIC TECHNIQUES 

These are the fundamental techniques 
which the older surgeons with their keen 
clinical sense and observation have contrib- 
uted to us over the years and which we use 
constantly in lid repairs. Sometimes only one 
or two of these are employed, occasionally 
three or four, not infrequently even more. 


Fig. 16 (Fox). Von Graefe’s “winged” V for 
cicatricial entropion. (From The American Encyclo- 
pedia of Ophthalmology.) 


Thus in the simplest repair of a lid notch 
where a sliding pedicle is used (fig. 17-A to 
D), there is canthotomy and cantholysis (fig. 
17-B), skin grafting by sliding pedicle, 
splitting of the margin, halving of the wound 
and use of Biirow’s triangle (fig. 17-C). In 
other words, with the exception of the tar- 
sorrhaphy all the techniques enumerated 
above have been used in this one simple case. 

Thus the application of these techniques 
has expanded and improved and modern 
instruments, methods and therapies have 
made lid surgery easier, safer and more cer- 
tain. But their origins are rooted far in the 
past and we owe a great deal of our present 
successes to our predecessors. 

CONCLUSION 

There is a final point to be made about 
these basic surgical techniques. As one digs 
through the old literature and leafs through 
the millions of printed words and hundreds 
of old illustrations of procedures which have 
been completely forgotten, one is inevitably 
forced to the conclusion that only those tech- 
niques survive which are good. Sometimes 
the origin of a procedure is lost in obscurity, 
it may be ascribed to an individual entirely 
innocent of its creation or it may blossom 
again as “new” or “modified” under a more 
recent eponym. But if the technique itself has 
a useful purpose, it survives. What does not 
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Fig. 17 (Fox). Repair of lid notch by sliding flap. (A) Notch of left lower lid. (B) Canthotomy and 
cantholysis. (C) Sliding flap with sutures, splitting of lid and halving of wound, resection of Burow’s 


triangles. (D) Early result. 


survive—no matter how lofty and elevated 
its source—does not deserve survival. 

The above review, brief and sketchy as it 
is, gives ample proof of the tremendous con- 
tributions which ophthalmology and oph- 
thalmologists have made not only to ophthal- 
mic plastic surgery but to the general field 
of tectonic surgery. In recent years, how- 
ever, with the greater and greater develop- 
ment of our knowledge and the increasing 


compartmentalization of scientific endeavor, 


lid surgery seems to be neglected more and 
more by the average ophthalmologist and is 
slowly but surely becoming a “specialty 
within a specialty.” Or it is falling, by de- 
fault, into alien hands. This tendency is to 
be deplored. As Wheeler®™ said, “Perhaps it 
is not for the ophthalmologist to pass judg- 


ment on whether the plastic surgeon is right 
or wrong in including the eye region in his 
realm, but surely the ophthalmic surgeon 
should enter into vigorous competition with 
the plastic surgeon and claim the eye region 
as his own. I am convinced that patients 
needing plastic repair about the eyes would 
be well served surgically if eye surgeons 
would devote themselves to the acquisition of 
skill in plastic procedures as they do to the 
study of surgery of the eyeball.” 

Ophthalmic plastic surgery belongs to oph- 
thalmology historically and by virtue of 
early and great accomplishment. It is a rich 
heritage of which all ophthalmologists should 
be proud. Let us not neglect it. 


11 East 90th Street (28). 
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IMPENDING CEREBROVASCULAR LESIONS 


OPHTHALMIC DIAGNOSIS AND MANAGEMENT 


Henry L. Brirce, M.D. 
Hartford, Connecticut 


Classification of partial oculomotor palsies 
as early cerebrovascular stroke, under the 
definition’*® of “a local neurologic disorder of 
abrupt development due to a pathologic proc- 
ess in a blood vessel,” is generally accepted. 

Adams" describes how difficult it is to 
find the vessel to a given cranial nerve, but 
believes, along with many others,’*** that 
the cause of such nerve lesions is generally 
vascular. Hyland and Barnet? have given 
ample pathologic proof of early and recur- 
rent hemorrhage into oculomotor cranial 
nerves. 

Whether we classify’® the pathologic le- 
sion as infarction, ischemia, or hemorrhage, 
or whether we classify this syndrome as “of 
undetermined origin,” the methods described 
allow us to measure reliably the onset, clini- 
cal course, and often recovery of the in- 
volved cranial nerve. The clinical diagnosis, 
though made by inference, is supported by a 
laboratory (prismatic measurement) finding 
of sudden diplopia, more often a vertical 
diplopia, frequently of between 4.0 and 10 
prism diopters. 

This finding should be given equal diag- 
nostic weight with other types of laboratory 
findings, such as bloody spinal fluid, positive 
arteriography, or hemianopsia. 

Once we have found evidence of vascular 
leakage into a cranial nerve, we may try to 


refine the diagnosis by determining the type 
of vascular disease: Aneurysm, sclerosis, 
hypertension, polycythemia, stress, trauma, 
angioma, diabetes, cardiac disease, embolism, 
and so forth. Management is primarily 
medical, with occasional observations of the 
diplopia. Primary treatment of the diplopia 
with prisms may lead to neglect of the medi- 
cal aspect. In this syndrome the diagnostic 
value of prisms is emphasized, while the ther- 
apeutic use of prisms is de-emphasized. 


PATHOLOGY 


The basic pathologic process in this syn- 
drome consists of three separate aspects, as 
in other cerebral vascular disease :** 


1. The vessel is occluded, or ruptures, due 
to vascular disease. 

2. The cerebral tissues suffer either in- 
farct or hemorrhage. 

3. A focal neurologic disorder results. In 
early lesions such as this, the infarct or hem- 
orrhage is usually only a few mm. in size, 
and often contained within the nerve sheath. 
Small value is obtained from illustrating 
large gross lesions at autopsy. Hyland and 
Barnet have so well illustrated both old and 
recent intraneural hemorrhage that refer- 
ence should be made to their illustrations. 

Pathologic proof of the small lesion we 
are considering is neither possible nor desir- 
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able at the early stage of the disease we are 
finding, provided there is positive evidence 
of (1) vascular disease and (2) of focal 
neurologic deficit in the oculomotor nerves, 
accurately measurable by prisms, and (3) 
sudden onset, and (4) due consideration of 
the differential diagnostic possibilities. 

Since the clinician’s interest is in the 
living patient, and he cannot hope to differ- 
entiate between small infarcts and hemor- 
rhages, nor always between the various 
types of vascular pathology in the vessels, I 
accede to the term “cerebrovascular insuffi- 
ciency.” 

While this terminology has been applied 
to other types of cerebrovascular disease,’® it 
has not been used in ophthalmic syndromes. 
Therefore, I offer a classification of the eye 
findings to be noted in various stages of 
cerebral vascular insufficiency. 


CEREBRAL VASCULAR INSUFFICIENCY: 
OPHTHALMIC SYNDROMES 


The early clinical diagnosis of weakness 


in the cerebral vascular system is not diffi- 
cult for the ophthalmologist. Three stages 
of vascular disease of the brain may readily 
be noted (table 1). 

Progressive vascular damage, as noted 
by the symptoms in the three stages of cere- 
bral vascular insufficiency, lead to progres- 
singly severe organic damage to the brain. 

In Stage I, a small vessel has sprung a 
leak or become obstructed, whereas in the 
subsequent stages, the extravasation or in- 
farct has resulted in a progressively larger 
brain hemorrhage or destruction. 

Lumbar puncture results frequently show 
in: 
Stage I, low pressure, elevated protein, 
(with return to normal). 

Stage II, higher pressure, RBC in the 
fluid early, xanthochromia in the cerebro- 
spinal fluid later (with return to normal in 
many cases). 

Stage III, large intracranial hemorrhage. 
This test is often precluded unless a neurosur- 
geon is in attendance to operate in case of 
herniation of the brainstem. 


TABLE 1 
CEREBRAL VASCULAR INSUFFICIENCY 


(Early, office diagnosis) 
Symptoms and findings (some or all) 
a. Evidence of aging 
b. Fatigue and often undue stress 
c. Nervous symptoms, insomnia 
d. Ophthalmic findings 
1. Retinal vascular changes 
2. Retinal hemorrhages (38% with aneurysms') 
. Diplopia—recent origin, usually ‘‘vertical,”’ 
due to partial oculomotor palsies 
. Optic atrophy occasionally 
. One-sided reduction in retinal artery’ pres- 
sure of 15-25 mm. Hg, as measured with 
ophthalmodynometer or other means. 
e. Headache 
f. Noises in head (bruit) 


StaGeE II (Moderate, hospital cases) 
Symptoms and findings (some or all) 
. As in Stage I, with additionally: 
. Severe headache 
>. More retinal vascular changes and hemorrhages 
. Papilledema (50% in aneurysms') 
Definite oculomotor palsies—often complete 
. Subarachnoid hemorrhage (82% or more with 
aneurysms) 
. Hemiparesis or hemiplegia or hemianopsia, 
transient or permanent 
h. Pupillary changes 
i. Blindness 


StaGE III (Advanced, acute, hospital cases) 
Symptoms and findings (some or all) 


a. As in Stages I and II, with additionally: 
b. Critically ill patient 
c. Comatose, disorientation, aphasic, etc. 
d. Brainstem signs: 
Nystagmus 
Internuclear ophthalmoplegia 
. Bilateral or homolateral hemianopsia, hemi- 
plegia, etc. 
. Decerebrate rigidity, convulsions 
. Death 


It seems reasonable for the ophthalmol- 
ogist to request further consultation and 
studies, such as arteriography or neurosur- 
gical consultation (and these should be one 
and the same procedure) when he feels that 
medical treatment is less likely to produce 
longevity of the patient than is surgical ther- 
apy. 

Arteriography is not indicated to satisfy 
medical curiosity. Many patients with dis- 
eased cerebral vessels will survive longer on 
medical therapy than with too early inter- 
vention. Arteriography, or the stress in- 
volved, may rapidly push a Stage I vascular 
insufficiency into Stage IIT. It is not dis- 
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puted that the vascular tree in Stage I is 
better able to stand arteriography without 
complication than is the advanced disease of 
the vascular system present in Stage IIT. It 
is a matter of delicate judgment whether to 
try to carry a Stage I case along for years 
on office treatment or to risk complications 
by further study. It must be noted that sur- 
gical clipping of one aneurysm does not pre- 
clude others in a weakened vascular tree. 


IMPORTANCE OF LOCATION OF 
VASCULAR LESION 

The location of the vascular lesion which 
brings about the diagnosis is one of pure 
chance. The most frequent locations of hem- 
orrhages and aneurysms are where the 
greatest mechanical stress is placed on a 
cerebral vessel in the carotid, anterior or 
middle cerebral. Sclerosis and often arteritis 
occur quite generally, and emboli or infarcts 
occur secondarily to other vascular disease 
in all parts of the brain. 

The location of the lesion is of primary 
importance in the prognosis, for in many 


areas any clinically recognizable lesion is 
fatal. The location of the lesion also deter- 
mines the symptoms, and thus frequently the 
specialty to which the patient turns for diag- 


nosis and treatment. 

In Henderson’s series’ of 111 cases of in- 
tracranial aneurysm confirmed either by 
arteriography, autopsy, or surgery, and in 
which 94.5 percent were positively diag- 
nosed preoperatively, he separated the loca- 
tion of the aneurysmal lesion as follows: 


Cerebellar—1 case: 1 died 
Basilar—5 cases: 4 died before treatment 
Posterior cerebral—4 cases: 4 died before treat- 
ment 
Posterior communicating—6 cases: 
100% (2 cured with treatments and 4 with 
residuals) 
Middle cerebral—21 cases: 
4 survived without treatment (19%) 
5 survived with treatment (20%) 
8 died before treatment 
4 died after treatment 
Anterior communicating—17 cases: 
1 survived without treatment (5%) 
3 survived with treatment (10%) 
6 died before treatment 
7 died after treatment 


Anterior cerebral—22 cases: 
1 survived without treatment 
16 survived after treatment (10 with residu- 
als) (73%) 
2 died before treatment 
3 died after treatment 
6 cured (31%) 
Internal carotid supraclinoid—35 cases: 
1 survived without treatment 
34 treated surgically 
9 died after treatment (26% ) 
25 survived (73%) 
were (50%) 
3 no change 
3 improved) 
5 cured 


(25%) 

Henderson's cases appear to be in Stage 
II or Stage III of the present classification 
of cerebral vascular insufficiency. Eye signs 
were recorded in 51 percent of his 111 cases 
comprising the anterior cerebral and the 
supraclinoid carotid. Oculomotor disorders 
alone accounted for 62 percent of the find- 
ings in the supraclinoid carotid aneurysms. 

It can be seen that the ophthalmologist has 
a better than average chance of finding 
aneurysms or hemorrhages located in any 
vessel near the eye or its motor nerve sup- 
ply. If the visual field is included with oculo- 
motor findings and the retinal and pupillary 
findings are also included, the ophthalmol- 
ogist should be in a position to diagnose the 
largest percentage of early or mild intra- 
cranial vascular diseases. It is suggested 
that he attempt to do this in Stage I of the 
vascular insufficiency. 

An interesting discussion of a late type 
(Stage ITI) of thrombosis of the basilar 
vessels is reported by Kearns and Wage- 
ner.* Although usually fatal, they describe a 
sudden onset of simultaneous bilateral hemi- 
anopsia and other brainstem signs, including 
internuclear ophthalmoplegia, and state that 
there should be “sparing of the macula” on 
visual field examination because the middle 
cerebral arteries supply the occipital poles. 
This is difficult to prove because of the se- 
vere mental confusion together with visual 
disorientation. It might easily be misdiag- 
nosed “hysteria.” 

It has been noted by Henderson and oth- 
ers that the cases showing oculomotor signs 
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have a better prognosis, referring especially 
to the internal carotid and the anterior cere- 
brals. Admitting the supposition that his 
cases were already in Stage II or Stage III, 
prognosis should be appreciably improved by 
diagnosis and treatment in Stage I by the 
ophthalmologist. 


CLINICAL DIAGNOSIS 


The committee for the National Institute 
of Neurological Diseases states’® “. . . the 
finding of . . . ocular or gaze paralysis. . . 
provides unequivocal evidence of the focal 
character of the brain disease. . . .” They 
emphasize the importance of a clear history 
of the mode of onset, evaluation, and course 
of each symptom taken in relationship to the 
medical status at the time. This is of the 
utmost importance. 


It is generally agreed that a minority of . 


intracranial hemorrhages do not produce 
bloody spinal fluid. The syndrome under 
discussion does not usually cause bloody 
spinal fluid. Whether its frequency will 
leave it in the minority depends upon the 
ophthalmologists. It is usually associated 
with moderate chronic headache of recent 
onset, and a feeling of generalized illness. It 
is not usually associated with stiff neck, 
coma, or cranial bruit (except after several 
attacks). It is often associated with hyper- 
tension, arteriosclerosis, or diabetes, and 
obesity, together with stress. 

Angiography and ventriculography, and 
even lumbar puncture, subject the patient, 
who is in the early stage of cerebral vascular 
insufficiency, to pain and possible complica- 
tions, and often prolonged convalescence. 
These diagnostic tests should be reserved for 
the moderately ill patient. 

It is the purpose of this paper to em- 
phasize the less traumatic diagnostic proce- 
dures ; the use of the Maddox rod and pris- 
matic measurement of the function of the 
extraocular muscles especially, including 
depth perception, as well as all portions of a 
complete ophthalmic examination, in the 
early and nontraumatic diagnosis of cerebral 
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vascular lesions. The earlier the diagnosis 
and treatment, the longer chance the patient 
has to live. Early treatment, in many cases, 
offers opportunity for medical management 
and often equal or better resuls in therapy 
than are afforded by other methods. 


OCULAR CLINICAL DIAGNOSIS 
ILLUSTRATED BY CASE HISTORIES 


Case 1 

Mrs. R. O. M., a well-preserved and vivacious 
woman, aged 76 years, was referred to the ophthal- 
mologist four weeks after she had been hospitalized 
with a “stroke,” in which her left side had been 
paralyzed. She remained in the hospital two weeks, 
recovering the use of her left arm and leg. 

Two weeks after returning home, she developed a 
sudden complete paralysis of her right third nerve, 
with pain, ptosis, dilated pupil, and her eye in the 
down-and-out position. She walked into the oph- 
thalmologist’s office and it was reported to her phy- 
sician that she had an extensive vascular lesion, 
probably an extension of the one which occurred 
four weeks previously. 

In addition to the right third-nerve involvement, 
there was a left homonymous hemianopsia. No arm 
or leg paralyses were present. 

After three months of regulated rest and therapy 
she returned to the ophthalmologist, remarkably 
improved. 

Her vision was 20/20 in each eye. The homonym- 
ous hemianopsia had receded to a quadrantic area, 
and the third-nerve lesion had improved sufficiently 
so that gross recognition of it was impossible. She 
had no diplopia. 

Her physical appearance was excellent, but her 
level of nervous tension was considered to be too 
great. She spoke with rapid-fire sentences. She re- 
fused sedation but was agreeable to small doses of 
Serpasil. 

There has been an 18-month follow-up since re- 
covery, without further vascular complication. 


Case 2 

M. F. B. This executive was referred by the plant 
physician because he had blurred vision for the 
past four days. He was a 58-year-old man, who 
had noted dilation of his left pupil on August 6th 
and was examined in my office on August 7, 1958. 

He stated that he had had attacks of blurring vis- 
ion four or five times for short periods in the past 
five years. 

Examination on August 7, 1958, suggested that 
there was a mild degree of diplopia present but 
the tests were not specific and definite. He had 
20/20 vision and good depth perception. His hyper- 
phoria of one diopter subsided to zero later in the 
day. His retinal arteries showed minor narrowing 
and his retinal veins were slightly dilated. The plant 
physician had placed him on small doses of Serpasil 
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because his blood pressure had been elevated. 

Since a marked change in his refraction was noted, 
his glasses were changed and he was given a follow- 
up appointment in three weeks. 

Before a week had elapsed, he requested another 
examination and complained of many serious ocular 
problems. He had banged up his car while driving 
and he had diplopia much of the time so that he 
had to close his eyes to get over it. He noticed 
stairways becoming tipped and he could not shave 
unless he closed one eye. He felt it was due to his 
new glasses ! 

Examination at this time revealed a five-diopter 
hyperphoria and the depth perception was severely 
impaired. The diplopia field showed that the left 
superior rectus muscle was weakened but the pupils 
were equal at this time. 

The diagnosis was cerebral hemorrhage into the 
left third nerve. I did not prescribe prisms at this 
time because it seemed better to await maximum im- 
provement. The patient was instructed to attempt 
to keep his vision single by using the right lower 
quadrant of his field of vision and three months’ 
rest was recommended. The patient was kept under 
observation. 

He was unable to stand more than six weeks of 
resting and returned to half days at work. He soon 
felt it necessary to undertake a few business trips 
and prisms were placed in his glasses. 

In the 16-month follow-up since recovery, there 
have been no further ocular complaints or vascular 
complications. The patient requires two prism di- 
opters vertically for comfort in binocular vision. He 
has returned to full work and drives his car with 
ease. He still has 20/20 vision in each eye. He is on 
Serpasil under the direction of his physician. 


Case 3 

This 70-year-old patient stated that for one month 
he had trouble focusing his eyes when he looked to 
the right. His vision was not clear and he thought he 
almost saw double. He had no headache or ocular 
discomfort. 

The glasses which he used for reading contained 
no prism and were four years old. 

Examination revealed three prism diopters of left 
hyperphoria for distance and near, orthophoria lat- 
erally for distance and exophoria of 14 prism di- 
opters for near. The rest of the examination was 
negative except that the retina showed sclerosis of 
the choroidal vessels grade 2 plus. The vision with 
correction was 20/20 and 14/14. 

This patient first noted ocular symptoms at read- 
ing. It is interesting to note that he had recently re- 
tired and was very unhappy in retirement. He has 
been looking for another position. It is possible that 
the nervousness generated by not working led to this 
probable vascular disease. 

He also showed a rather severe dermatitis of his 
hands which his physician stated was due to nerv- 
ous tension and also believed his nervousness due to 
not working. 

This is a case in which the vascular accident oc- 
curred because of retirement and in which retire- 
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ment probably should not be advised as therapy. 

The patient was given sedatives and two prism 
diopters base-down in the left eye were prescribed 
for both distance and near. The patient was told .9 
return in three to six months to see if the prism 
could be removed. He has not returned. 


Case 4 

Mrs. E. O. A., aged 82 years, a vigorous elderly 
woman, was brought in by her daughter because of 
double vision. She had a memory defect and was 
unable to recall the name of her physician and de- 
tails like her telephone number. 

Examination of the retina showed that the retinal 
arterioles were almost within normal limits except 
for minimal sclerosis. Her vision was 20/25 in each 
eye with correction and her double vision was due 
to an exophoria of seven prism diopters at distance 
and 11 prism diopters at near. A diagnosis of partial 
paralysis of the right third nerve was made. No 
prisms were put in her glasses. She was referred 
to her physician and, if the double vision did not 
improve in three months, prisms would be used. 

Before the double vision developed, she had been 
treated for Meniere’s syndrome in 1954. It was be- 
lieved that her vascular insufficiency first showed up 
in the form of Meniere’s syndrome to be followed 
three years later by partial paralysis of the right 
third nerve. No further consultation has been re- 
quested. 


Case 5 

Mr. W. H., aged 48 years, a young machinist, has 
been examined for glasses since 1950. In August, 
1957, he first noted double vision while he was on 
his vacation at Block Island. When asked if it 
could have been present longer, he said that he had 
had trouble parking his car for the past month, to- 
gether with other evidence of disruption of depth 
perception. 

A brother and a sister had diabetes and he had had 
moderately controlled diabetes for seven or eight 
years. His last blood sugar prior to 1957 was 165 
mg. percent. He rarely showed any sugar in the 
urine. He had been reducing his weight from 220 
to 195 Ibs. 

The examination revealed 25 prism diopters of 
esophoria for distance and 19 for near with one 
prism diopter of right hyperphoria. 

His retinal arteries appeared nearly normal, al- 
though there was a Grade 1 narrowing. The diagno- 
sis was vascular insufficiency due to diabetic vascu- 
lar disease. The patient was hospitalized for the con- 
trol of his diabetes and to assist in the absorption of 
the hemorrhage around the left sixth nerve. He re- 
covered and has been symptom free for three years. 


6 

Mrs. M. D., aged 62 years, had been under my 
care since 1949. She reported to the office in May, 
1957, with blurred vision for distance and near. She 
stated that in March, 1954, she had had a subdural 
hemorrhage and had been under the care of a neuro- 
surgeon and had kept her head on a pillow eight 
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weeks. She had severe headaches after this and did 
not work for one year. She described with particular 
clarity the pain which occurred during the period 
when she had her angiogram, which was done under 
local anesthesia and the needles were left in her 
carotid arteries for a few minutes. 

She is a very excitable woman and is working a 
full day carrying a large responsibility in a depart- 
ment store. The eye examination showed that her 
arteries were narrowed, Grade 1, with very little 
sclerosis and that her veins were not engorged. Her 
vision was 20/20 in each eye. The visual field was 
essentially normal. 

Due to the history of previous cerebral hemor- 
rhage and the stress of her job, she was advised to 
seek work for only one-half day at the most and 
to get more rest. With her present job this was im- 
possible because she had to do some household chores 
and cooking on her day off and to prepare meals 
when she returned home from work at night. It was 
felt that by easing this patient’s work load she could 
certainly live longer. For two years, she has had a 
part-time job and comfort. 


Case 7 

Mrs. E. L., aged 61 years, had had diabetes since 
1933. She first consulted me in 1956 because she woke 
up with “cobwebs” before her right eye. Examina- 
tion revealed diabetic retinopathy and increasing 
haze in her right vitreous which was diagnosed as 
inflammation of the vitreous due to the large number 
of cells present. 

In view of the frequency with which this type of 
inflammation fills the vitreous with dense fibrosis, 
the patient was placed upon Metacortone under the 
care of her diabetic specialist. After six weeks’ 
treatment her vision definitely improved but the 
Metacortone had to be stopped because she developed 
a cystitis. 

Shortly after this, her gall bladder troubled her 
and was removed surgically. In December, 1956, 
she came to me for a follow-up eye examination and 
it was noted that the vitreous clumps had receded 
but that there had been an increase in the diabetic 
retinopathy, especially in the right eye. She was com- 
plaining of a noise in the right side of her head and 
of nervous symptoms. 

A neurosurgical consultation was obtained and it 
was reported that the noise could be heard by stetho- 
scope and even with the examiner’s ear against the 
patient’s ear. Her hypertension was 210/110 mm. 
Hg when she became excited. She was described as 
having an extremely anxious and labile personality. 

Lumbar puncture was performed in the hospital 
and showed an elevation of protein to 106 mg. per- 
cent. EEG was normal. It was decided that it would 
be better to leave her aneurysm untied since there 
was also a question of an innominate fusiform dila- 
tion. If the aneurysmal noise increased, the neuro- 
surgeons state that they would do an angiogram. 
Skull X-ray films were negative. 

This patient was carried for six months on medi- 
cal and diabetic therapy. In August, 1957, however, 
she developed a complete paralysis of the left lateral 
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rectus muscle and a diagnosis of cerebrovascular 
insufficiency with leakage was made. The patient 
was treated at home. She has recovered vision in 
each eye but still has an annoying bruit at times of 
excitement. 


Case 8 

Mr. R. M., aged 34 years, a sales manager, was 
referred because his vision was not clear. Oph- 
thalmic diagnosis showed the vision to be 20/50 and 
20/60 with pallor of both discs, more in the left than 
in the right. A bitemporal hemianopsia was pres- 
ent in February and again in March, 1957. In order 
to make a definite diagnosis, the patient was hos- 
pitalized for a complete work-up. 

The X-ray diagnostician noted that there was 
sclerosis in the carotid arteries and in the circle of 
Willis. The EEG did not support the diagnosis of 
any sort of tumor. All other details were negative 
and it was felt that the optic atrophy was on the 
basis of cerebral sclerosis, especially in the carotids. 
No known treatment exists and he was placed under 
the care of his medical physician. 


Case 9 


Mr. J. G., aged 39 years, suffered from pleuro- 
pericarditis and had a stormy course in the hospital 
from October to December, 1956. He was referred 
to me because diplopia developed in February, 1957. 
Up until this time the patient had been making good 
progress and had returned to work. The diplopia was 
due to partial paralysis of the left external rectus 
and slight involvement of the left inferior rectus, 
and the retinal arterioles in the left eye appeared to 
be slightly smaller than those in the right eye. 

The opinion of the medical and cardiologic groups 
was that this patient had either arteritis or an infarct 
or a thrombosis. 

In spite of being 39 years of age, he was pre- 
maturely gray. The only constantly abnormal finding 
was a high eosinophil count. There was no sclerosis, 
no hypertension, and no polycythemia. The diagnosis 
seemed to lie between an embolus or a localized 
arteritis in the cerebral arteries. He slowly recovered 
and survives two years later 


Case 10 


Miss H. G., aged 80 years, has been under my 
care since 1951. In 1954, she noted double vision 
when driving. This cleared up. In 1956, she had a 
recurrence of double vision. She was placed in a 
convalescent home for about six weeks in order to 
avoid the stress of taking care of her brother’s home 
and, during this convalescence, her double vision 
cleared. The diagnosis of right external rectus weak- 
ness was believed to be due to cerebrovascular in- 
sufficiency, together with too much stress in her life. 
The only other positive finding in her case was a 
mild anemia. She was re-examined eight months 
after she left the convalescent home and her ocular 
muscle findings were within normal limits, no hy- 
perphoria and only three prism diopters of eso- 
phoria. The retinal arteries in her case were very 
wide and showed little, if any, sclerosis but there 
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was considerable sclerosis in the choroidal vessels. 
Her retinal veins were not dilated. 

Examination, in 1959, showed her recovered and 
carrying out her usual work-day. 


Case 11 

Mr. C. D. P., aged 61 years, had been an execu- 
tive in the Internal Revenue Service for a long time. 
In April, 1957, he noted double vision of such an 
extent that he had to cover his right eye. He had had 
a vascular episode in 1948 which cleared up in four 
weeks. The episode in 1948 occurred in the retina 
and left visible scars and some new vessel formation. 

His business problems were increasing constantly. 
He was under great duress at the time the double 
vision developed in 1957 and it was impossible to 
cut his work in any way so that he was advised to 
retire. 

The double vision caused a sudden development of 
nine prism diopters of right hyperphoria and seven 
prism diopters of exophoria and was diagnosed as a 
partial third nerve palsy. He showed a blood pressure 
of 200 mm. Hg, systolic, and his retinal arteries 
were narrowed Grade 2 to 3 with extensive sclerosis. 
He was hospitalized for medical and neurologic con- 
sideration but was not considered safe for an angio- 
gram. His headaches decreased after a week in the 
hospital. The patient slowly improved after having 
reorganized his life. Two years later, he was well 
and happy. 


Case 12 

Mr. A. D. B., aged 55 years, had been gardening 
in the sun on April 29, 1957, and noted an increase 
in nervousness. On May 3rd he had a Jacksonian 
epileptic attack in his upper left arm associated with 
thick speech. He was confused and had a dilated 
right pupil but had no headaches. The EEG was not 
diagnostic. The EKG showed a branch bundle block ! 

A diagnosis of basilar artery thrombosis was 
made by the neurologic service. The patient was 
treated with Dicumarol. 

Ophthalmic consultation was requested because 
glaucoma had been diagnosed in 1955, and he was in 
need of miotic medication. Eye examination revealed 
that his glaucoma was controlled with drops. There 
was no evidence of a visual field defect. However, 
the patient was in a very confused mental state. He 
left the hospital under the care of his medical doctor. 
He had suffered a moderately severe vascular lesion. 
He has not been heard from since. 


Case 13 

Mrs. L. O., aged 29 years, was in an automobile 
accident in May, 1957, and, as a result of striking 
her head on the inside of her car, was unconscious 
for four days. 

She showed a residual paralysis of the right third, 
fourth, and (partial) seventh nerves. She stated that 
this paralysis of ocular rotation was improving and 
that the ptosis, which she had originally, had im- 
proved. It was my impression that she should await 
maximum improvement and, if she still suffered 
from cosmetic ocular difficulty, that she should con- 


sider operation on the ocular muscles to straighten 
her eyes and improve her appearance, even though 
it was improbable that she would ever overcome 
diplopia in some fields of vision. 

With her glasses the vision in her right eye was 
only 20/200 but this could be improved to 20/25 
with a new glass. The vision in the left eye was 
20/20. It did not seem wise to change the right 
glass, since it would aggravate the diplopia to im- 
prove her vision. The change in the refraction 
of the right eye could subside in the next six months. 
Since the patient found it necessary to work, it was 
mandatory that she wear a patch over her right 
eye to prevent diplopia. Two years later, after a 
course of home vision exercises, she was back at 
work, happy. 


Case 14 

Mrs. I. S., aged 74 years, was in an automobile 
accident in October, 1956. 

A complete examination was performed on August 
13, 1957, and my impression was in summary: 

1. The deafness in the right ear which came on 
after the accident should probably be investigated 
because she hears noises in that ear. These noises 
sound like water dripping and, as I understand it, 
they have recently become somewhat worse. 

2. She states that she also has noises in her head 
which vary in intensity and are not synchronous 
with her pulse. 

3. She has been having ocular symptoms which 
are difficult to describe but they include blurred vi- 
sion, worse in the left eye, and the feeling that she 
is unable to open her eyes. 

While these three symptoms suggest an intra- 
cranial aneurysm that may still be extending, I 
hesitate to make such a diagnosis without being sure 
that she does not have wax in her ears. 

At her age of 74 years, she had a serious head 
injury and is entitled to have insufficiency of cerebral 
circulation if not a more serious pathologic altera- 
tion. 

There was no evidence of a visual field defect. 
While there was no definite evidence of oculomotor 
palsy, it might be well to examine her again at a 
later date to see if anything develops. Her vision 
was correctible to 20/30 in each eye with glasses, 
and the lenticular changes which she has are no 
worse than they were in 1950. After various consul- 
tations two years later, she remains in essentially 
the same condition. 


Case 15 

Mr. E. E., aged 27 years, examined at the request 
of his neurosurgeon. He had 20/20 vision in each 
eye but the left eye had an inferior altitudinal 
anopsia, more dense in the nasal quadrant. This is a 
typical localization of a left optic nerve injury 
which came from the upper outer side. It is probable 
that the injury occurred at time of skull fracture 
for which the neurosurgeon treated him and not as a 
result of later aneurysm. There was pallor of the 
left disc which was a result of the injury to the 
nerve. In order to determine whether there is pro- 
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gressive visual failure, the visual field will have to 
be rechecked at a later date but it is doubtful that 
there will be progressive loss. 

This patient had a nearly <omplete restoration of 
function in his left third nerve six months after his 
accident and he had relatively good depth percep- 
tion and fusion. He now complains that a noise in 
his head is returning, but it seems that it only comes 
during periods of physical strain either at work or 
at home, particularly during sexual intercourse. 

If he can avoid dilating the damaged parts of the 
cerebral vessels, he may be able to carry on for 
many years without further ligation. On the other 
hand, if he continues to put mechanical strain on 
these weakened vessels, it would be advisable to 
ligate them before he has another rupture. Two 
years later, there has been no further report on this 
patient. 


Case 16 

Mr. A. B., aged 57 years, illustrates visible cho- 
roidal sclerosis co-ordinated with X-ray evidence of 
carotid sclerosis ipsilateral and unilateral, together 
with cerebral vascular insufficiency. 

This 57-year-old machinist suffered sudden onset 
of severe headaches which were made excruciating 
by strain of any sort. For instance, with movement 
of his bowels he suffered bandlike pains around his 
head and broke out in sweats. The headaches per- 
sisted less severely, nearly constantly, but with se- 
vere exacerbations for two weeks until he was hos- 
pitalized. 

Neurologic and medical examinations were nega- 
tive except for X-ray evidence of sclerosis of the 
left carotid siphon. Ophthalmic evidence of Grade 
III choroidal sclerosis in the left eye and none in 
the right eye suggested that, for some reason, sclero- 
sis was evident along the branches of the left caro- 
tid and cerebral vessels. This is not fully understand- 
able on the basis of our theories concerning cho- 
lesterol. No further follow-up on this patient is 
available. 


Case 17 

Mr. C. A. B., aged 57 years, had been examined on 
occasion for the past 11 years, with entirely normal 
findings until 1951 when he suddenly developed 
double vision. This occurred as he was leaving his 
house and getting into his automobile. When he got 
to the office, he found it difficult to get downstairs. 
Everything was out of focus and he had trouble 
reading his mail. His speech and orientation were 
normal when examined. His knee jerks were good. 
He showed mild sclerosis of the retinal arterioles 
and upon eye examination showed two prism di- 
opters of left hyperphoria which he had never shown 
before; otherwise the eye examination was normal. 

His blood tests were normal. His blood volume, 
however, showed a 860 cc. excess of total blood 
volume, and 462 cc. of plasma volume excess and 
336 cc. of RBC volume excess. His retinal veins ap- 
peared dilated, Grade II. 

He was referred to his physician with the diag- 
nosis of small intracranial vascular damage (in- 
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sufficiency) and was placed on general treatment and 
returned to work in approximately three weeks 
without further difficulty. 

This patient has lived a moderately quiet life for 
the past six years and has had no recurrence of 
cerebral signs but has suffered one coronary attack 
within the past year. In August, 1958, he was hos- 
pitalized with venous thrombosis in the legs, and 
thus far has made another recovery. Polycythemia 
and stress apparently activated his various vascular 
episodes. 


Case 18 

This case illustrates severe fright-producing noise 
in the head assumed to be aneurysm. A 52-year-old 
married woman gave the following history during 
the course of an ophthalmic examination: 

She suffered a noise in her head over her 
left eye on a night after she was severely frightened 
by a bolt of fire from a streak of lightning which 
entered her opened bedroom window, going under 
her husband’s bed, coming up and standing station- 
ary in front of her, then crossing the room to the 
lamp socket where it blew out the lamp, then cross- 
ing again to the radiator and finally going back out 
the window. 

This patient later related the story to her general 
physician who said that she had in her chest radium 
seeds which had been planted there following a 
mastectomy. She said that this doctor told her that 
if the radium seeds had not been inert by the time 
the lightning struck, she would have been killed. 

She described the noise above her left eye as still 
very annoying after three years and stated that it 
kept her awake at night for one or two hours and 
that, whenever she became emotionally upset, the 
noise became louder. 

She had never had any noise in her head before 
this episode and has no evidence of a central or 
peripheral neurologic defect. 

The eye examination does not show any ab- 
normality of any of the ocular muscles nor any 
other abnormality. 

She has 20/20 vision in each eye and a very in- 
significant refractive error. 


COMMENT 


Cerebral vascular “accidents” account for 
the greatest morbidity and mortality of all 
vascular lesions which are observed by the 
ophthalmologist. 

Even more important than coronary vas- 
cular disease, in which he may play only a 
secondary role as prognostician, the cere- 
bral vascular diseases offer the ophthalmol- 
ogist a role encompassing diagnosis, therapy, 
and management. But confusion should be 
noted” in the differential diagnosis of cardiac 
and cerebral syndromes. 
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That cerebral aneurysms may cause oculo- 
motor palsies has long been surmised 
(France, 1846), but not until 1923 (C. P. 
Symonds) was the clinical picture estab- 
lished. The diagnosis has always been con- 
sidered difficult, even though many large 
series of aneurysms have repeatedly shown 
the high incidence of oculomotor nerve in- 
volvement. (Fearnsides, 1916, 44 in 5,532 
autopsies ; Osler, 1921, 12 in 800 autopsies ; 
McDonald and Karle, 1939, 1,125 reported 
cases. ) 

In recent years the clinical diagnosis of 
cerebral aneurysms has been facilitated by 
the teachings of Cushing, Adson, Dandy, 
and other neurosurgeons, and the ophthal- 
mologist, who should make a great percent- 
age of the initial diagnoses, may contribute 
much to the ease of diagnosis by noting 
early and partial oculomotor palsies, fre- 
quently during his office examination. 

Jefferson (1946)° expressed the opinion 
commonly held today that “the commonest 
cause of isolated oculomotor palsy is the 
supraclinoid carotid aneurysm.” 

Hyland and Barnet (1954)? correlated the 
clinical evidence of cranial nerve involve- 
ment and autopsy findings and described 21 
aneurysms in which one of the oculomotor 
nerves was either adherent to, or actually in- 
corporated in, the wall of the aneurysmal 
sac. They described 19 other cases of aneu- 
rysmal bleeding which secondarily affected 
oculomotor nerves, either by pressure or 
kinking. In 10 of their cases they found evi- 
dence of old hemorrhage within the sub- 
stance of a cranial nerve, supporting the 
contention that intermittent, recurrent leaks 
occur, at intervals of several months or sev- 
eral years. 

It is the first leak that should be noted by 
the ophthalmic examiner. He does not need 
to wait for diplopia of 70 to 90 prism di- 
opters when he can diagnose easily a di- 
plopia of less than 10 prism diopters. 

Jefferson, in describing his personal ob- 
servations in 158 cases of oculomotor palsy 
due to aneurysms, found that 70 percent 


showed evidence of leakage from the aneu- 
rysm, while only about 10 percent had se- 
vere or fatal subarachnoid hemorrhage, ini- 
tially. The syndrome usually led to ligation 
of the carotid or aneurysm; while our inter- 
est is in an earlier stage, which may be 
treated medically. 

The syndrome, as described by Jefferson, 
is a rather advanced form of the disease. 
The sufferers noted a sudden onset of ptosis 
and mydriasis occurring after a few days of 
diplopia. Pain so severe as to require strong 
analgesics and hospitalization was located in 
the forehead, ipsilateral, in the eye, and down 
the side of the nose. Persistent pain was the 
most informative sign as to activity of the 
aneurysm, and the primary indication for 
surgical intervention. 

Of great importance is Jefferson’s com- 
ment that many patients did well without 
surgery. That is true today, especially when 
diagnosed early. 


DIFFERENTIAL DIAGNOSIS AND PROGNOSIS 


Cerebral vascular lesions may be accur- 
ately diagnosed at autopsy but to be of more 
than technical or statistical interest, diag- 
nosis must be made clinically and in Stage I 
of vascular insufficiency rather than vascu- 
lar disintegration—the stage of prolonging 
life rather than the stage of prolonging 
death. 

The cerebral vessels, while being subject 
to particular types of disease, still retain 
their susceptibility to the major vascular 
weaknesses. Hypertension, stress, athero- 
matoses, endothelial and medial scleroses, 
diabetes, obesity, angiomatoses, valvular dis- 
ease, and congenital defects, as well as 
trauma, form the basis for the majority of 
cerebral vascular lesions. Blood dyscrasias 
often complicate and catalyze the specific 
vascular episode (polycythemia). 

Vascular leakage in the neighborhood of 
the circle of Willis will give clinical oph- 
thalmic evidence (III, IV, VI, VII cranial 
nerve involvement) more often than the nec- 
ropsy statistics show, and that is well over 
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50 percent of the cases. Jefferson and other 
observers agree that there is only one fre- 
quent cause for isolated sudden oculomotor 
palsies, and that is aneurysm. I would prefer 
to call it “insufficiency,” in the early stages, 
in which we are chiefly interested, and in- 
clude infarcts and hemorrhages. 

Aside from congenital and _ traumatic 
aneursyms, there is a large group of aneu- 
rysms which develop in later life. Whether 
these develop from congenitally weakened 
areas in the vessel walls, in a manner similar 
to the development of an inguinal hernia in 
middle age, or whether they develop on the 
basis of arteriosclerosis and hypertension, 
can only be conjectured. There are also the 
diabetic types of aneurysm in the retina so 
familiar to the ophthalmologist. However 
aneurysms develop, they eventually leak, and 
often rupture. 

The importance of a complete ophthalmic 
examination is taken for granted but, in ad- 
dition, the examiner should estimate by all 
means at his disposal the type of vascular 
tree he is dealing with. To the ophthalmol- 
ogist this means a careful medical and 
family history with consideration of the reti- 
nal and neurologic findings. 

Spontaneous rupture of a cerebral vessel 
may usually be attributed to: 

1. Aneurysm 

2. Infarct or embolus 

3. Thrombosis 

4. Arteritis 

In retrospect, the term “spontaneous” 
usually means that early diagnosis of vascu- 
lar insufficiency was not made. If the oph- 
thalmologist will consider the vascular tree 
as he does glaucoma (with every pair of 
glasses), earlier diagnosis will be possible. 

Differentiation between vascular lesions 
and brain tumors or infections, including 
bulbar polio, is usually readily made when 
all factors are considered. 

Disseminated sclerosis and myasthenia 
gravis often cause ocular muscle palsies but 
not suddenly nor often with pain and usu- 
ally in combination with other diagnostic 
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criteria. Periodic ophthalmoplegic migraine 
has been designated as a cause of oculo- 
motor palsies. The obscurity of its cause 
may in time be cleared up, and I would not 
be surprised if the condition were frequently 
due to leakage from a vascular defect. 

Arteritis, including temporal arteritis, 
periarteritis nodosa, pulseless disease, and 
other forms of inflammatory arterial disease 
are diagnosed by laboratory evidence of in- 
flammation, such as increases in the blood 
sedimentation rate, eosinophilia, and other 
findings suggestive of these 
Rarely does arteritis resemble the “spon- 
taneous intracranial hemorrhage.” 

Emphasis must be placed on the early 
diagnosis of oculomotor signs, which in the 
majority of cases are more frequent and 
earlier than visual field defects or loss of 
visual acuity. And they are recurrent. 

The seriousness of the diagnosis of cere- 
bral vascular insufficiency is so great that 
caution must be emphasized in making such 
a diagnosis on the basis of ophthalmic find- 
ings. 

Medical or surgical treatment requires a 
radical change in work and living habits and 
usually an economic loss to the patient and 
his family. Errors are costly, either when 
made too early or too late. 

Diagnosis leads to prognosis. While the 
prognosis of coronary disease is somewhat 
uncertain, in that many patients live eight 
or 10 years after the first episode, even while 
at work, and others suffer fatal lesions with- 
out previous warning, when we consider the 
prognosis of cerebral vascular lesions, we 
are on even more uncertain ground. Experi- 
ence may help us formulate some general 
opinions. 

The importance of mature judgment and 
a knowledge of vascular disease will aid in 
determining the true importance of various 
factors pertaining to cerebral vascular dis- 
ease. The total picture, as well as the evi- 
dence of the particular lesion, may offer 
satisfactory evidence to formulate a progno- 
sis. 


conditions. 


on : 
pa hee 
AG, 
a 
SE 
4 


Final diagnosis in all cases is determined 
by the autopsy report and often the ophthal- 
mologist will turn over the clinical diagnosis 
to the neurosurgeon, who uses arteriography, 
ventriculography and lumbar puncture. This 
often leads to surgical exposure in which an 
average survival rate for all types of surgical 
cerebral vascular lesions is approximately 58 
percent (Henderson). 


OCULOMOTOR FINDINGS IN CEREBRAL 
VASCULAR INSUFFICIENCIES 

Diplopia is one of the earliest signs of 
cerebral vascular insufficiency. It may be a 
complete oculomotor palsy when the lesion is 
large and late, or it may be so small that the 
patient is not aware of it except as an ocular 
discomfort or refractive disorder. 

In using the tools of the ophthalmologist 
—lenses, prisms, tests of fusion and depth 
perception and accommodative power—the 
examiner can often find these signs of oculo- 
motor weakness long before other neurologic 
findings are apparent. 

Three factors at least make these impor- 
tant refractive tests of muscle function of 
less potential than actual value, especially in 
early cases where the greatest value should 
lie. 

The first failure of these tests is due to 
the examiner’s voluntarily omitting them. He 
may be rushed. The patient may give a 
history of only slight reading difficulty, and 
the examiner assumes that all he needs to 
do is strengthen the reading addition in his 
glasses. Without performing the tests, the 
diagnosis can hardly be made. 

Another failure of these tests of oculo- 
motor function occurs when the patient is 
slightly confused, as he may be after a mild 
spell of cerebral vascular insufficiency. Men- 
tal confusion and fatigue and nervous symp- 
toms frequently are associated in cerebral 
vascular lesions. It is important for the ex- 
aminer to use a technique that allows him to 
ascertain small degrees of oculomotor weak- 
ness under difficult examining conditions. 
Herein lies the importance of a medical ex- 
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amination, rather than that by a technician, 
without medical knowledge and judgment. 
This point is sometimes difficult to emphasize. 

Ocular muscle abnormalities are common 
findings during tests of refraction. They 
may be of long standing, or even congenital. 
Evidence of cerebral vascular damage may 
be superimposed upon long-standing ocular 
muscular abnormality, so that the examiner 
must have methods of determining which 
are the old and which the recent muscle 
changes. 

Ophthalmologists are trained in the re- 
fractive techniques of prisms and no refer- 
ence here to the details of the examination is 
required. It should be noted that no other 
medical or neurologic examiner is so trained, 
and this may make it hard for the other 
members of the medical team to accept some 
findings and diagnoses made by the eye spe- 
cialist. It also places a greater responsibility 
upon the ophthalmologist. 


MANAGEMENT OF EARLY CEREBRAL 
VASCULAR INSUFFICIENCY 


A composite case of early cerebral vascu- 
lar insufficiency, in which the diagnosis 
could be made by the ophthalmologist in his 
office, would include many of the following 
findings (Stage I, cerebrovascular insuffici- 
ency): 

History: A male executive, aged 57 years, 
under medical treatment for hypertension, 
possibly overweight and having mild dia- 
betes. The patient would report severe head- 
aches of recent origin, with some difficulty 
driving and reading, also of recent onset. He 
might have had one mild coronary attack. 
There would be no fever, or history of se- 
vere illness of acute nature. 

Examination. Ophthalmic findings would 
show vision correctible to 20/20 with glas- 
ses; often the glasses which the patient is 
using would be satisfactory without a 
change, in spite of his complaints. 

Visual field findings would not show a de- 
fect. 

Ophthalmoscopy would show hypertensive 
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retinal arteriolar changes of Grade II or III. 

The external eye and pupillary findings 
would be normal. 

Diagnosis would be made by the finding 
of an oculomotor paresis, involving either 
the third or fourth cranial nerve (rarely the 
sixth early) as it supplies the oculomotor 
muscles. A vertical diplopia of six to 10 
prism diopters would be present and correc- 
tible by prisms, to some extent; meaning 
that the diplopia could be corrected in cer- 
tain zones of action but that, in other areas 
where the muscles were not involved, the 
addition of prism would produce a diplopia 
of an opposite type. 

X-ray findings might show sclerosis of 
one of the carotid siphons. 

Ophthalmodynamometer readings might 
show a 12 to 25-mm. reduction in the retinal 
artery pressure on the involved side, if the 
carotid were partially occluded, due to scle- 
rosis or injury. 

Treatment. In cases such as this the treat- 
ment of the diplopia with prismatic glasses 
is not the foremost need of the patient. 
Prisms may be prescribed or not, as indi- 
cated by the entire problem. They will not 
cure the damaged vessel. The most pressing 
thing is the treatment of a potentially fatal 
disease. 

Treatment requires all the medical therapy 
available; however, rest and reduction of 
stress are the primary and basic needs. Re- 
tirement or reduction of the work period is 
of great importance in regard to the prog- 
nosis. Often a period of complete rest and a 
regime of proper diet will be advisable before 
resumption of partial activity. 
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In diabetics there must be careful control 
and vigorous education. Obesity must be 
controlled. 

In early cases, such as these, there is no 
need for lumbar puncture or angiography 
and no indication for anticoagulant therapy. 

Treatment is primarily aimed at relieving 
the stress on the weakened vasculature. I 
have found iodides and sedatives helpful, 
in conjunction with retirement and rest, as 
well as the newer drugs such as Lipotriad, 
CVP, choline derivatives or Lecithin. 

With regard to antisclerosing therapy, it 
must be kept in mind that sclerosis and 
atheromatoses may not have a direct rela- 
tionship to cholesterol levels in the blood. 
Before therapy can be carried out, we must 
explain why sclerosing changes occur in cer- 
tain places in the vascular tree, rather than 
diffusely in all parts of the tree, and above 
all, how they can occur in infants. 

The dissolution™* of thrombi and the 
transplantation of portions of the cerebral 
vessels are matters for future consideration 
and for more specialized therapy than is 
here being considered. 


SUMMARY 


Early cerebrovascular disease often gives 
evidence of partial oculomotor paresis. The 
ophthalmologist can measure paresis of these 
muscles at four to six prism diopters, 
whereas other examiners require 60 to 90 
prism diopters to make a gross diagnosis. 
Diagnosis has been emphasized, and a classi- 
fication suggested. 


664 Farmington Avenue (5). 
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HISTOCHEMICAL STUDIES OF THE PRIMATE CILIARY BODY* 


TsuyosH1 YAMASHITA, M.D., BERNARD Becker, M.D., AND Cisis, M.D. 
Saint Louis, Missouri 


The internal limiting membrane of the MATERIALS AND METHODS 
ciliary body was well described by Salz- 1 picrocHEMICAL STAINS 

mann’ in 1912. Recently, it has been demon- 
strated to take the PAS stain? as well as col- 
loidal iron and alcian blue.*:* In this paper, 
further observations concerning the histo- 
chemical structure of the internal limiting 
membrane of the ciliary body are presented. 
For this purpose, histochemical staining re- 
actions, radioactive sulfate incorporation, 
and hyaluronidase incubation techniques were 
employed. In addition, the pigment epithelium 
and basement membrane of the ciliary body 


One normal human eye removed surgi- 
cally because of carcinoma of the ethmoid 
sinuses, five freshly enucleated eyes with 
choroidal melanoblastoma, and 20 autopsy 
eyes were used. 

The eyes were fixed in formalin immedi- 
ately following the surgical enucleation. In 
autopsy eyes the initiation of fixation was 
delayed from five hours to four days after 
enucleation. The eyes were embedded in par- 
iin Selaillael affin and sections of six microns thickness 

cut. Acid mucopolysaccharide (AMP) stain- 
“a ing included colloidal iron, alcian blue, tolui- 
* From the Department of Ophthalmology and the dine blue, and supravital saccharated iron 


Oscar Johnson Institute, Washington University 
School of Medicine. This research was partly sup- 0Xide.* Periodic acid-Schiff reaction and van 


ported by Grant B-621 from the National Institute Gieson’s staining technique were used as 


of Neurological Diseases and Blindness of the Na- . : eee . 
tional Institute of Health, U.S. Public Health Serv- counter stains in combination with hema- 


ice. 


toxylin as nuclear stain. Prior to the acid 


és 
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mucopolysaccharide staining, some sections 
were treated with hyaluronidase* (150 
TRU/ml.) for one hour at room tempera- 
ture. Duplicate sections were treated with 
saline. For the demonstration of acid muco- 
polysaccharide in the pigment epithelium, 
the sections were bleached with potassium 
permanganate prior to the application of col- 
loidal iron or alcian blue. 

Periodic acid-Schiff reaction, Bielschow- 
sky’s reticulum silver stain, and Weigert’s 
elastic stain were employed for the study of 
the basement membrane. Flat preparation of 
the basement membrane at the anterior pars 
plana of two human eyes were stained with 
PAS for the demonstration of Mueller’s 
reticulum. 

Most of the tissue processing and histo- 
chemical staining techniques, including the 
hyaluronidase incubation, were performed 
according to the Armed Forces Institute of 
Pathology’s Manual of Histologic and Spe- 
cial Staining Techniques.® 


2. RADIOACTIVE SULFATE INCORPORATION 


One human eye surgically removed be- 
cause of a hemangioma of the choroid, two 
eyes with melanoblastoma of the choroid, 
and six normal monkey eyes were used in 
this part of the study. 

Immediately following enucleation, the 
anterior segments free of lens and hyaloid 


* Supplied by Wyeth Laboratories, Philadelphia 1, 
Pennsylvania. 


Fig. |. 
process. Alcian blue, PAS (150). 
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membrane were cut in halves. One half was 
placed in a beaker containing two me. of 
H,S*O, per ml of TC-199 and rocked in a 
bath at 37°C. for eight hours. The other half 
served as a control and was kept at 0°C. in 
the same medium for the same length of 
time. After incubation, the sections were 
washed, fixed in formalin, and processed 
with paraffin embedding. Sections were cut 
12 microns thick, and radioautographs were 
made according to the stripping film tech- 
nique.” Some sections were incubated in hy- 
aluronidase before the stripping film was ap- 
plied. The slides were kept in the dark at a 
temperature of 6°C. for eight weeks. The 
autoradiographic films of these slides were 
then developed and the underlying sections 
stained with hematoxylin. 


RESULTS 


. STAINING OF THE INTERNAL LIMITING 
MEMBRANE AND OF THE CILIARY EPITHE- 
LIUM FOR ACID MUCOPOLYSACCHARIDES 


The internal limiting membrane stained 
positively with colloidal iron (dark blue), 
alcian blue (blue), toluidin blue (metachro- 
masia), and supravital saccharated iron 
oxide (figs. 1 and 2). The acid mucopolysac- 
charide stains appeared much less intense 
when applied to the sections after incubation 
with hyaluronidase (fig. 3). After depig- 
mentation, the pigment epithelial layer 
stained weakly with both alcian blue and col- 
loidal iron (fig. 5). 


Demonstration of the internal limiting membrane (blue) and the basement membrane (pink) of the human ciliary 


Fig. 2. Higher magnification of Figure |. Internal limiting membrane, two layers of the ciliary epithelium, basement mem- 


brane and a capillary in the stroma (950). 


Fig. 3. Hyaluronidase effect on the internal limiting membrane (human ciliary process, 150). Note the internal limiting 
membrane stained less blue in hyaluronidase-treated section (right). 


(x! 


iron 


150). 


4 4. Incorporation of S*® into the internal limiting membrane (monkey). Autoradiograph (stripping film), hematoxylin 


ie, 5. Acid mucopolysaccharide stain (blue) of the pigment epithelium (human ciliary body). Depigmentation, colloidal 


Fig. 6. Argyrophilic fibers in the basement membrane (human ciliary body). Bielschowsky, PAS (950). 
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PRIMATE CILIARY BODY 


Fig. 7 (Yamashita, Becker and Cibis). Colloidal iron and PAS stain of the anterior pars plana of the 
human ciliary body demonstrating insertion of the zonular fibers (ZN) into the internal limiting mem- 
brane (ILM) (150). (CE) Ciliary epithelium. (PE) Pigment epithelium. (MR) Mueller’s reticulum 
(basement membrane). (CAP) Capillary of the stroma. Note processes of the thick internal limiting 
membrane extending between the cells of the ciliary epithelium. 


Acid mucopolysaccharide stains combined 
with PAS proved to be an excellent tech- 
nique for the demonstration of the insertion 
of the zonular fibers at the internal limiting 
membrane of the anterior pars plana (fig. 
7). 

2. RADIOACTIVE SULFATE INCORPORATION 


After incubation in S**-medium, radioac- 
tive sulfate deposited exclusively in internal 
limiting membrane of the monkey eye (fig. 
4). In human eyes, however, S** was dem- 
onstrated in the internal limiting membrane 
and both cell layers of the ciliary epithelium 
(fig. 8). Hyaluronidase failed to decrease 
the amount of radioactive material picked up 
by the tissues. The trabecular area in the 
same sections revealed no uptake of S* as 


contrasted to the heavy uptake in the ciliary 
body. 


3. BASEMENT MEMBRANE 


A thick PAS-positive membrane was 
demonstrated between the cells of the pig- 
ment epithelium and the capillaries of the 
stroma (figs. 1 and 2). The Bielschowsky’s 
reticulum stain outlined a meshwork of 
argyrophilic fibers in the basement mem- 
brane (fig. 6). Flat preparations of the an- 
terior pars plana stained with PAS demon- 
strated Mueller’s reticulum particularly well 
(fig. 9). Weigert’s elastic stain revealed an 
elastic lamella underneath the basement 
membrane of the posterior part of the pars 
plana. Anteriorly, this lamella separated 
from the cuticular portion of the basement 
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STROMA 


Fig. 8 (Yamashita, Becker, and Cibis). Autoradiograph of the human ciliary process after incubation 
in radioactive sulfate S® for eight hours. Note the uptake of the stilfate (small granules) in the internal 
limiting membrane (ILM) and both layers of the ciliary epithelium (CE-nonpigmented epithelial layer ; 
PE-pigmented epithelial layer), as contrasted to the granule-free stroma. The nuclei of the epithelium 


were stained with hematoxylin (950). 


membrane and gradually merged into the 
stroma of the ciliary body. No elastic layer 
could be demonstrated beneath the basement 
membrane of the ciliary processes. 


Discussion 

1. THE INTERNAL LIMITING MEMBRANE 

AND PIGMENT EPITHELIAL LAYER 

Based upon staining reactions and the ef- 
fects of hyaluronidase, it is reasonable to 
believe that the internal limiting membrane 
contains acid mucopolysaccharides. From the 
sulfate incorporation experiments it would 
appear that the sulfated compounds are not 
removed by hyaluronidase. This suggests 
hyaluronic acid itself as one of the compo- 
nents of the internal limiting membrane, and 
a sulfated mucopolysaccharide not sensitive 
to hyaluronidase as another.® 


Zimmerman and FEastham® noted the 
presence of acid mucopolysaccharide in the 
pigment epithelium of mouse ciliary body. 
In the present study similar staining mate- 
rial was demonstrated in the pigment epi- 
thelium of human ciliary body after depig- 
mentation. In the latter, however, the stain- 
ing was less intense than that of the internal 
limiting membrane. 

In autoradiographs of the monkey ciliary 
body, S** was demonstrable only in the in- 
ternal limiting membrane. In the human eye, 
S** was found incorporated not only in the 
internal limiting membrane and pigment epi- 
thelium, which stained for acid mucopoly- 
saccharide, but also in the nonpigmented epi- 
thelial layer, which failed to take acid muco- 
polysaccharide stains. In all areas the incor- 
poration of inorganic S** did not appear to 
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Fig. 9 (Yamashita, Becker, and Cibis). Flat preparation of the anterior pars plana of the human ciliary 
body demonstrating Mueller’s reticulum (PAS stain, x 150). 


be influenced by subsequent hyaluronidase 
incubation. The presence of S** in the non- 
pigmented epithelial cells of human eyes 
presents problems since this layer does not 
stain for acid mucopolysaccharide. This sug- 
gests that some part of the incorporated sul- 
fate may be bound by nonpolysaccharides 
such as various precursors of the sulfated 
mucopolysaccharides.**** This may be a 
consequence of the limited time (eight 
hours) of incubation used in the present in 
vitro studies. 


2. BASEMENT MEMBRANE 


McCulloch,? in 1954, described the pres- 
ence of a thick basement membrane beneath 
the epithelium of the ciliary body. This 
membrane has often been neglected simply 
because it is poorly seen in hematoxylin- 
eosin stained sections. Sommers* pointed 
out that many basement membranes of en- 
dothelium or epithelium contain reticular fi- 


bers as basic structures. In the present study, 
using Bielschowsky’s silver stain, similar 
structural elements were demonstrated in the 
basement membrane of the human ciliary 


body (fig. 6). 


SUMMARY 


1. The internal limiting membrane of the 
ciliary body in freshly fixed human eyes 
stained for acid mucopolysaccharides. The 
intensity of this stain was significantly de- 
creased by preincubation in hyaluronidase. 
After depigmentation, the pigment epithe- 
lium of the ciliary body also stained with 
alcian blue or colloidal iron. 

2. Radioactive sulfate incorporation stud- 
ies, by means of autoradiography, revealed 
uptake of S* only in the internal limiting 
membrane of monkey ciliary bodies. How- 
ever, in human eyes, S* uptake was demon- 
strated in the internal limiting membrane 
and both cell layers of the ciliary epithelium. 
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Hyaluronidase did not remove any of these 
sulfated compounds. 

3. A thick PAS-positive basement mem- 
brane containing argyrophilic reticulum fi- 
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bers was demonstrated between the pigment 
epithelium and capillaries of the stroma. 


640 South Kingshighway (10). 
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NEUTRALIZATION OF THE ACTION OF DI-ISOPROPYLFLUORO- 
PHOSPHATE BY AN OXIME (MONOISONITROSOACETONE)* 


Gorpon Harris, M.D., AND CLEMENT McCuttocn, M.D. 


Toronto, 


During recent years,’~* the clinical use of 
the oximes has been suggested in the fields 
of military medicine and ophthalmology. In- 
terest was first aroused in the military as- 
pects when it became known that some of 
the oximes could counteract or partially 
counteract the lethal nerve gases. Later, the 
possible use of the oximes in ophthalmology, 
to counteract the miotic effect of the fluoro- 
phosphates, particularly di-isopropyl-fluoro- 
phosphate (DFP), was appreciated.* 

The mode of action of the oximes is not 
known but it is felt that they may act in 
one of two ways, a direct reactivation of the 
inhibited cholinesterase or a direct combina- 


* From the Department of Ophthalmology, Uni- 
versity of Toronto. This research was supported by 
Defence Research Board of Canada. 


Ontario 


tion between the oxime and the anticholin- 
esterase before the latter has blocked the ac- 
tion of the enzyme. Many of the oximes 
have been tested and of these four or five 
have been found effective and suitable for 
clinical testing.’ These include DAM (di- 
acetylmonoxime), PAM (pyridine-2-aldox- 
ime methiodide) and MINA (monoisoni- 
trosoacetone ) 

Much of the original work on the oximes 
was done to test their protective and cura- 
tive effects on experimental animals who 
had been systemically treated with one of the 
anticholinesterases, such as DFP, phospho- 
line iodide or sarin. Recently, in the field of 
ophthalmology, Mamo and Leopold* have 
studied the topical use of four oximes to 
counteract DFP and phospholine iodide in 
both animals and humans. 
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MINA has been chosen for this study be- 
cause of its relative solubility and its effec- 
tiveness as an anticholinesterase. It is 
known, however, to be toxic—one of its de- 
composition products being cyanide. There- 
fore its clinical role is still in doubt. 

We have endeavored to assess the effec- 
tiveness of MINA against DFP when both 
were given topically, including the amount 
of action, the duration of action and the 
prophylactic and therapeutic value. The pupil 
of the albino rabbit’s eye was used to mea- 
sure the action of the drugs. The fellow eye 
was used as a control in all experiments, in 
addition to the control curves of the action 
of MINA and DFP alone. 

The experiment was in four parts: (a) 
the effect of DFP alone; (b) the effect of 
MINA alone; (c) the effect of different 
concentrations of MINA given just before 
DFP; (d) the effect of one concentration 
of MINA given at different intervals before 
and after DFP. 

Five rabbits were used for each set of 


experiments. No rabbit was used more often 


than once every two weeks, to prevent pos- 
sible cumulative effects from the drugs. DFP 
was applied as one drop of 0.05 percent of 
the drug in peanut oil. MINA was used in 
a concentration of 5.0 percent, except in the 
third part of the experiment when concen- 
trations of 5.0 percent, 2.5 percent, 1.5 per- 
cent, and 0.5 percent were employed. The 
MINA was dissolved in a buffer adjusted 
to a pH of 7.5; the solutions of MINA 
were prepared immediately before each ex- 
periment from pure crystals which were 
kept frozen. The drug was applied as one 
drop every five minutes for a total dosage 
of three drops. 

Pupil sizes were measured by photogra- 
phy, using a flash discharge tube the speed of 
which was such that no error was induced as 
a result of the pupillary light reflex. No pho- 
tographs were taken oftener than every two 
minutes on any one rabbit, in order to elim- 
inate the effect of direct and consensual light 
reflexes. The rabbits were held in a darkened 


box in a room with dim illumination and 
the eye was photographed through a small, 
1.25 inch, aperture in the side of the box. 

Measurements were made from the nega- 
tive of the photographic film using a mag- 
nifying lens which gave an accuracy of 0.1 
mm. The pupillary size was measured on a 
line drawn through the canthi, to minimize 
errors due to oval pupils. Observations of 
pupillary size were made (1) immediately 
before the administration of the drugs, (2) 
one-half hour, (3) five hours and (4) 24 
hours after the administrations of the drugs. 

Table 1 gives the various times when the 
drugs were applied or the photographs taken. 
Figure 1 illustrates one of the trials. 

The results are expressed as a percentage 
of the initial pupillary size. Since the pupil 
normally varies in size from rabbit to rabbit 
it is not possible to make comparisons be- 
tween animals by the use of absolute pupil- 
lary size. The initial pupillary diameter was 
taken as 190 percent and subsequent meas- 
urements were expressed in relation to the 
original diameter. 


RESULTS 


1. Figure 2 presents the curve of the 
average miotic effect of DFP on five eyes. 
Some of the DFP was absorbed systemi- 
cally as can be seen by the slight miosis pro- 
duced in the control eye. The curves indicate 
that DFP acted very rapidly, and the effects 
lasted over 24 hours. 

2. Figure 3 presents the curve of the 
average effect of MINA given alone, on five 
eyes. Interestingly enough, the pupils of both 
eyes showed a 20-percent initial contrac- 
tion before returning to their normal size 
in approximately five hours, The mechanism 
of this miotic effect is not known. Mamo and 
Leopold do not mention it. 

3. Figure 4 presents curves of average ef- 
fects of MINA in reducing pupillary con- 
striction from DFP. Each curve presents 
the average from five animals. Half percent 
MINA had no observable effect, while 
stronger concentrations show an increasing 
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TABLE 1 


DETAILS OF THE EXPERIMENTS 
(All times are measured from zero when initial photograph was taken) 


Drug Given | 
| OD | 


Zero 


Drug Used Time 


Photo or Drug Photo 


a) DFP 
alone 


1 dro 
0.05% DFP | 
5 min. | 


Photo 


Photo 
54 hr 


Photo 
35 min. 


b) MINA Photo 


alone 


1 drop 5% 
MINA 5, 10, 


15 min. 


Photo 
53 hr. 


Photo 
45 min. 


Photo 1 drop 
MINA, 5, 10 


15 min. 


c) 4, 14, 24, 
5 


Photo 
24 hr. 


Photo 
50 min. 


1 dro 
0.05% DFP 
20 min. 


1 drop 
MINA, 5, 
15 min. 


7) 0.05% 
DFP 


Photo 
23 hr. 


Photo 
1} hr. 


Photo 
1} hr. 


Photo 


0.05% DFP 
20 min. 


Photo 
1} hr. 


Photo 
5% MINA, 65 12 hr. 


70, 75 min. 


Photo 
2? hr. 


5% MINA, 125, 
130, 135 min. | 


action, roughly proportional to the concen- 
trations. As can be seen from the graph, 
some of the MINA was absorbed systemi- 
cally and exhibited a protective action in the 
control eye—the greater concentration hav- 
ing the greater effect. 

4. Figures 5, 6, 7, 8, 9, 10 show a com- 
parison of the effect of 5.0-percent MINA 
given two hours, one hour, and one-half 
hour before, and one-half hour, one hour, 
and two hours after the administration of 
DFP to both eyes. Each curve presents the 
average of five eyes. As can be seen, when 
MINA was given before DFP, it rapidly 
became absorbed and produced a systemic 


effect equally in both eyes. Very little pro- 
tective action was observed when MINA 
was given more than one-half hour before 
DFP. The greatest local effect was noted 
when MINA was given with DFP, or with- 
in one-half hour after the administration of 
DFP;; then the difference between the right 
and left pupillary sizes was most evident. 
When MINA was given one and two hours 
after the DFP, its local effect was less. 

5. The occasional rabbit was found to be 
resistant to DFP. There was no individual 
resistance to MINA; it showed an observ- 
able effect, counteracting DFP in all the 
animals studied. 
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— Photo 
as Photo 
Photo 
MINA 
d) 1) 5% | Photo 1 dro | Photo Photo 
MINA 10 | 0.05% DFP 72hr. | 26 hr. 
24 hr. 
2) 5% Photo 1 drop 1 dro | Photo Photo 
MINA MINA, 5, 10 0.05% DFP 6{hr. | 25 hr. 
15 min. 1} hr. 
3) 5% Photo | 1 drop 1 dro | Prete Photo 
ge MINA MINA, 5,10 | 0.05% DFP 6}hr. | 244 hr. ee 
15 min. hr. 
| Photo | 1 drop 1 drop Photo | Photo 
Ni MINA, 5, 10 50 min.| 6 hr. 24 hr. 
) 0.05% oto 1 dro ro *hoto *hoto 
ie 5) 0.05% Ph drop 1 drop Photo | Ph 
DFP DFP 5% MINA, 35, 6¢ hr. | 244 hr. 
ie | 5 min. 40, 45 min. age 
ae 6) 0.05% Photo 1 drop Photo Photo a 
DFP DFP 6thr. | 25 hr. 
5 min. 
Photo 1 drop 1 drop | Photo Photo 
DFP 7ihr. | 26 hr. 
5 min. 4 


NEUTRALIZATION OF DFP 


Fig. 1 (Harris and McCulloch). The neutralization of DFP by MINA. (Left) O.D. (Right) O.S. 
The top photographs were taken immediately before administration of the drugs. One drop of 0.05- 
percent DFP was instilled in both eyes followed by one drop of 5.0-percent MINA in O.D. only, at five- 
minute intervals, three times. Later the remaining photographs were taken. (a and b) Before administra- 
tion. (c and d) One-half hour later. (e and f) Five hours and (g and h) 24 hours after administration. 
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Fig. 2 (Harris and McCulloch). Pupillary diam- 
eter after 0.05-percent DFP (one drop) instilled 
into the right eye. The average for five rabbits. 
The pupils were equal at 48 hours. 
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Fig. 3 (Harris and McCulloch). Pupillary diam- 
eter after 5.0-percent MINA instilled in the right 
eye. The average for five rabbits. The pupils were 
equal at 48 hours. 
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Fig. 4 (Harris and McCulloch). Pupillary diam- 
eter after various concentrations of MINA (5.0, 
2.5, 1.5 and 0.5 percent) were instilled, followed by 
0.05-percent DFP. MINA and DFP were placed in 
right eye, DFP alone in the left eye. Each point 
is an average for five rabbits. 
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Figs. 5 and 6 (Harris and McCulloch). Pupillary 
diameter when 5.0-percent MINA given two hours 
(5, above) and one hour 6, below) before 0.05- 
percent DFP. MINA and DFP in right eye, DFP 
alone in left eye. Each curve is the average for five 
rabbits. 
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Figs. 7 and 8 (Harris and McCulloch). Pupillary 
diameter when 5.0-percent MINA given one-half 
hour before (7, above) and after (8, below) 0.05- 
percent DFP. The right eye had both MINA and 
DFP, the left eye had DFP alone. Each curve rep- 
resents the average for five rabbits. 
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Figs. 9 and 10 (Harris and McCulloch). Pupil- 
lary diameter when 5.0-percent MINA given one 
(9, above) hour and two (10, below) hours after 
0.05-percent DFP. The right eye received both 
MINA and DFP, the left eye had DFP alone. 
Each curve is the average for five rabbits. 


CONCLUSIONS 
IN RABBITS 
1. MINA when given by topical applica- 
tion is moderately effective in counteracting 
the miotic effect of DFP. 
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2. MINA exerts a protective action, last- 
ing for approximately one-half hour. If 
given earlier than this little effect was noted. 
This may be because the MINA is rapidly 
absorbed from the conjunctival sac, rapidly 
disseminated throughout the body and does 
not remain at the eye in a therapeutic con- 
centration. 

3. MINA shows a systemic effect within 
one-half hour after topical administration. 

4. MINA shows a neutralizing effect when 
given up to two hours after the application 
of DFP. This action is most marked if the 
MINA is given within one-half hour after 
the DFP. 

5. The action of MINA does not appear 
to wear off. The neutralizing effect is ap- 
parent over the normal period of action of 
the DFP. 

6. The topical and systemic effects of 
MINA are increased with increasing con- 
centrations of the drug between one-half 
and five percent. 

Medical Arts Building (5). 


We wish to express appreciation to Prof. E. A. 
Sellers, Department of Pharmacology, for aid with 
the experiments. 
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A REVIEW OF OPHTHALMODYNAMOMETRY* 


HAMPSON A. 


Yonkers, 


INTRODUCTION AND PREFACE 


The ophthalmodynamometer, an instru- 


ment with far-reaching diagnostic potential, 
is poorly understood and little used, even by 


*From the New York Eye and Ear Infirmary, 
New York. 


Siscer, M.D. 
New York 


ophthalmologists. Since it has bearing pri- 
marily upon intracranial diagnosis, it is the 
neurologist who is most likely to need its 
assistance but, because it is an ophthalmic 
instrument, the ophthalmologist is logically 
called upon in most cases to carry out the 
procedure. Conversely, since the ophthal- 
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mologist rarely needs this instrument for 
diagnosis within his own specialty and also, 
perhaps, since many regard it as being still 
in the experimental stage, few oculists know 
how to use it, the extent of its usefulness, 
its limitations and degree of reliability, or 
even that such a device or family of devices 
exists ! 

It is my purpose to present the ophthalmic 
physiology involved in ophthalmodynamom- 
etry, give a brief historical summary of its 
use and a résumé of its clinical application. 


I. PHyYsIOLoGy 


Ophthalmodynamometry began a little 
over 100 years ago when Coccius first de- 
scribed pulsation of blood vessels in the hu- 
man fundus, as seen with the ophthalmo- 
scope. Shortly afterward (1854), the exist- 
ence of venous and arterial pulsations, sep- 
arately and under different circumstances, 
was also described—venous pulsations being 
first seen by Coccius and arterial pulsations 
by von Jaeger, who believed that such arte- 
rial pulsations were the result of some pa- 
thologic condition in the eye itself. However, 
Donders, one year later, demonstrated that 
they could be seen in normal eyes as well. 

During the ensuing 60 years, it gradually 
came to be realized that fundus arteriolar 
pulsation and pulsation of the central retinal 
artery were simply a matter of degree ; that 
the pulsation is present in all patients, as 
shown by DeSpeyr in 1914 (Gullstrand’s oph- 
thalmoscope was used to demonstrate this), 
who stated that the retinal artery phenome- 
non could be seen under ordinary circum- 
stances only when the pulsation was marked. 

The fact that retinal vascular pulsation is 
distinct and unique as compared with pe- 
ripheral pulsation of small vessels in all 
other parts of the human body was first real- 
ized by Turk, who, in 1899, stated that the 
circulatory system of the eye seemed to react 
to variations in pressure after the manner of 
a series of rigid tubes rather than in a more 
pliable manner, as does the peripheral cir- 
culation in other parts of the body. This, he 


HAMPSON A. SISLER 


correctly believed, was due to the fact that 
the retinal vasculature is enclosed within an 
incompressible fluid medium, surrounded by 
the partially elastic sclera. Hence, compared 
with other peripheral vessels of comparable 
size in other parts of the body, the intraocu- 
lar blood vessels possess a much higher pres- 
sure than their counterparts in the skin 
areas. This high pressure within the small 
vessels of the retina is made possible in the 
eye—as it is also in the kidney—by the fol- 
lowing two anatomic factors: 

1. The internal carotid artery narrows 
sharply after giving off the ophthalmic ar- 
tery, thus transmitting most of the internal 
carotid pressure directly to the latter. 

2. The ophthalmic artery is short and rap- 
idly narrows to become the central retinal 
artery. 

In an effort to determine the approximate 
value of these pressures, Duke-Elder 
(quoted by Koch) inserted a micropipette 
into the retinal venous capillaries of animals 
and demonstrated that pressure there was 
about two mm. Hg higher than the intraocu- 
lar pressure. No comparable study was per- 
formed on the retinal arterial capillaries but 
an estimate of their pressure was also made 
by Duke-Elder. Landis, in 1930, using a mi- 
cropipette, showed that the peripheral arte- 
rial capillary pressure in the skin areas of 
the body is about 30 mm. Hg. To this Duke- 
Elder simply added the intraocular pressure, 
arriving at an assumed intraocular arteriolar 
capillary pressure of about 50 mm. Hg. 

At any rate, we know that arterial capil- 
lary pressure within the eye must be higher 
than venous capillary pressure since, under 
normal circumstances, flow is always in a 
forward direction. From this, it is evident 
that, for a retinal vessel to remain inflated, 
its internal pressure must be at least equal to 
the external pressure (intraocular pressure ) 
exerted to collapse it (assuming little or no 
rigidity of the vessel walls themselves). 

With these concepts in mind, Frieden- 
wald’s four components of vascular pulsa- 
tion in retinal vessels may be reviewed: 
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1. Serpentine, which represents the for- 
ward thrust action produced by cardiac sys- 
tole. 

2. The expansile or radially directed force 
acting outward upon the vessel walls. 

3. The collapsing component or the force 
of the surrounding intraocular media, at- 
tempting to collapse the vessel walls. 

4. The tonic force or elasticity of the ves- 
sel wall itself, resisting expansion and col- 
lapse. 

As long as the pressure within retinal 
arterioles is higher than the intraocular pres- 
sure during all phases of the cardiac cycle, 
pulsations, though present, will be, for the 
most part, imperceptible; however, if the 
intravascular pressure falls below the intra- 
ocular pressure during any phase of the 
cardiac cycle, the vessel so involved will col- 
lapse partially or even completely and in the 
event of the latter will be seen through the 
ophthalmoscope to pulsate through the full 
amplitude of its diameter, for its blood con- 
tent will momentarily disappear completely. 

In the case of venules, this is a common 
physiologic occurrence, since venous pres- 
sure is normally close to intraocular pressure 
and often does alternately exceed and fall 
below it during the cardiac cycle. But arte- 
rial diastole will only fall below intraocular 
pressure if it is pathologically low, as in the 
case of aortic insufficiency, or if the intra- 
ocular pressure is pathologically high, as in 
glaucoma. Hence, perceptibly (full collapse 
followed by full inflation with blood) pul- 
sating arterioles in the fundus of the eye al- 
ways indicates a pathologic condition, if not 
of the eye itself then of the cardiovascular 
system. 

It is upon the induction of retinal arterial 
collapse through artificial elevation of the 
intraocular pressure that the principles of 
ophthalmodynamometry are based. 


II. DYNAMOMETRIC INSTRUMENTS AND 
WHAT THEY MEASURE 


The first actual measurement of the pres- 
sure of the central retinal artery was made 


in 1884 by Schulten who attempted to cor- 
relate reduced pressures with observable re- 
duction in diameter of the retinal vessels of 
dogs, as seen with the ophthalmoscope. 

In 1914, Henderson (mentioned by 
Koch) devised the earliest instrument for 
measuring the elevation of intraocular pres- 
sure produced by applying pressure to the 
globe. His instrument consisted of a lens in 
which diopters of refraction were, somewhat 
arbitrarily, translated into mm. Hg pressure 
readings. 

In 1917, Bailliart constructed the first of 
a series of clinical instruments which he 
named the ophthalmodynamometer. It was 
a spring-pressure gauge which was applied 
to the side of the globe. The disc was viewed 
through an ophthalmoscope as more pres- 
sure was applied to the globe to elevate the 
intraocular pressure artificially. When the 
diastolic pressure was just exceeded, the 
central retinal artery would collapse com- 
pletely during diastole. This pressure was 
recorded. Further pressure was applied until 
all arterial pulsation was observed to cease, 
at which point systolic pressure was consid- 
ered just to have been exceeded, and this 
second pressure was also recorded. In ac- 
cordance with the teachings of Magitot, the 
previously-determined intraocular pressure 
(by Schigtz tonometry) was added to these 
values to give the “true” pressure values in 
both cases. The pressures so determined 
were in gm. H,O rather than mm. Hg and 
tables were used to translate the pressure 
values when so desired. 

What the instrument actually measures 
has been suggested by Duke-Elder to be 
something between the pressure at the ori- 
gin of the ophthalmic artery and that at the 
beginning of the central retinal artery. It is 
between these two points that the arterial 
pressure falls most rapidly, the drop occur- 
ring between the central retinal artery and 
the capillary beds of the retina being pro- 
portionately much less. Adler, quoting Duke- 
Elder, states that the pressure readings so 
determined will, in all cases, be somewhere 
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between ophthalmic and central retinal art- 
ery pressure and will be closer to the one or 
the other, depending upon the speed of de- 
termination. This is considered a basic fal- 
lacy in the entire procedure. For example, if 
the pressure reading is taken with alacrity, 
the reading will be closer to the actual pres- 
sure within the central retinal artery at its 
origin ; if it is taken more slowly, back pres- 
sure will have had time to build up as a re- 
sult of the applied pressure and the reading 
will be more nearly equal to the pressure at 
the origin of the ophthalmic artery. 
Possibly as a result of this basic fallacy, 
as considered by Adler and Duke-Elder, 
there has been little uniformity or agreement 
upon a normal value for dynamometric read- 
ings in the human eye. So confusing was the 
early literature on this subject that Spalter, 
in a recent historical account of ophthalmic 
dynamometry, states that, from 1926 (the 
date of Duke-Elder’s first comprehensive 
article) until 1937 (when Kukan introduced 
the suction-cup dynamometer, later im- 
proved and made operable by one person 
through the research of Arthur Linksz) the 


device was largely abandoned except for the 
in value be- 
tween the two eyes as determined by the same 


demonstration of differences 
observer, using the same instrument. 

Kukan’s instrument possesses the advan- 
tages of uniformity of pressure application 
(because it employs a suction cup, not a 
plunger) absence of slipping during pres- 
sure determination, and absence of squeez- 
ing of the eye by which blood would be 
forced out of the eye, altering the previously 
determined intraocular pressure. 

Despite these difficulties in standardiza- 
tion, normal values have finally been estab- 
lished by Hollenhorst, who feels that a dif- 
ference in diastolic pressure between the 
two sides of five mm. Hg is significant in 
diastolic pressures below 45 mm. Hg, and 
differences of eight to 10 mm. Hg are sig- 
nificant if diastolic pressures lie above 45 
mm. Hg. He feels that diastolic pressures 
should not be more than 45 to 50 percent of 


brachial diastolic pressure. If higher, they 
signify elevated intracranial pressure. 

Systolic pressure readings have been 
found to be much more variable and, there- 
fore, of less diagnostic significance. 


Ill. DIAGNOSTIC USE OF THE 
OPHTHALMODYNAMOMETER 


Weigelin (1958) emphasized the well- 
established tenet that local vascular altera- 
tions in the eye do not affect the dynamom- 
eter readings but alterations in the carotid 
supply affect it greatly. The only exception 
to this view I have been able to find is the 
abstract of a report by Berezinskaya, in 
which he claims that various intraocular 
peripapillary inflammations will reduce dia- 
stolic dynamometer readings. With this pos- 
sible qualification, it may be said that oph- 
thalmodynamometry is used in the diagnosis 
of extraocular conditions. 

Returning once again to physiology, we 
see, from the experiments of Morgan, Moh- 
ney, and Olmstead, who used Kukan’s dy- 
namometer, that cervical sympathetic nerve 
stimulation results in increased pressure 
whether the four long posterior ciliary 
nerves and all of the short ciliary nerves are 
severed or not. Thus, change in the general 
circulatory system or, more specifically, the 
cerebral circulatory system was therefore re- 
sponsible for the elevation in pressure, not 
any intraocular change. These same workers 
demonstrated the presence in the eye of 
afferent pressor fibers of trigeminal origin 
by showing that stimulation of the central 
ends of the cut long ciliary nerves gave rise 
to the same pressor effect as cervical sympa- 
thetic stimulation. 

The vascular pressure system of the body 
has two major and relatively independent 
subdivisions according to general medical 
physiology—the systemic and the intra- 
cranial. The ophthalmodynamometer is the 
only medical instrument to determine in- 
tracranial arterial systolic and diastolic pres- 
sure. Woods describes its use in the diagnosis 
of the following three conditions: 
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1. Early rise of intracranial pressure be- 
fore elevation of subarachnoid pressure or 
the onset of papilledema. 

2. Basilar artery insufficiency, in which 
case the internal carotid artery is forced to 
deliver the entire intracranial blood supply. 

3. Pulseless (Takayasu's  dis- 
ease), carotid insufficiency (unilateral or bi- 
lateral), and amaurosis fugax, each of which 
will show a low diastolic pressure relative to 
the brachial diastolic. 

Thrombosis of the internal carotid artery 
above the egress of the ophthalmic artery 
will result in greatly elevated diastolic pres- 


disease 


sures. 

In the case of cerebral aneurysms, Van 
Allen and Blodi have reported that dyna- 
mometry is performed prior to surgery. 
After the common carotid artery on the in- 
volved side has been exposed on the operat- 
ing table, that vessel is either clamped or 
partially ligated. Dynamometry is then re- 
peated. If the tension in the arteries during 
diastole is found to have fallen by 70 percent 
or more, complete ligation is considered dan- 
gerous and likely to result in a cerebrovas- 
cular accident. Ligation is then not carried 
out. Postsurgically, if dynamometry slowly 
rises beyond a given amount, reoperation for 
ligation of the internal carotid is thought to 
be indicated. 

In a recent paper Smith and Cogan re- 
port a case of malignant hypertension (from 
renal artery thrombosis secondary to ab- 
dominal aortic aneurysm resection) which 
was diagnosed and followed solely with the 
use of ophthalmodynamometry. The patient 
suffered from pulseless disease so general- 
ized that no blood pressure readings could be 
determined in any extremity with the usual 
method of sphygmomanometry. 


SUMMARY 

1. Three basic types of pressure gauge 
have been devised for the determination of 
ophthalmic retinal artery pressure: Bail- 
liart’s spring gauge, Kukan’s suction cup 
type (improved by Linksz to be operated by 
one person) and Bourmann’s rubber balloon 
device, which when filled with saline and ap- 
plied against the globe, transmits applied 
pressure to a manometer. 


2. Establishment of normal values has 


been brought about with difficulty because of 
a “basic fallacy,” originally described by 
Duke-Elder ; however, they have finally been 
established by Hollenhorst after some 30 
years of experience with the various instru- 


ments. 

3. Diagnosis of hemicranial conditions, in 
which a difference between the two sides 
rather than an absolute bilaterally equal de- 
viation is the basis for diagnosis, is still the 
most reliable use of the instrument al- 
though further improvement and experience 
with the ophthalmodynamometer bring more 
confidence to the diagnosis of increased in- 
tracranial pressure due to any of the vari- 
ous possible reasons, in the absence of papil- 
ledema and increased cerebrospinal fluid 
pressure. 

4. Carotid and basilar artery thromboses 
are being recognized and differentiated as to 
location above or below the exit of the oph- 
thalmic artery. 

5. Van Allen and Blodi are using ophthal- 
modynamometry in conjunction with cere- 
bral aneurysm surgery to determine the ex- 
tent of common carotid ligation which will 
be safe in a given case and to determine, 
postoperatively, the need for subsequent li- 
gation of the internal carotid. 

489 Park Avenue. 
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GROSS AND MICROSCOPIC PATHOLOGY IN AUTOPSY EYES* 
Part I. INTRODUCTION AND LONG POSTERIOR CILIARY NERVES 


Epwarp Oxun, M.D. 
Bethesda, Maryland 


The majority of autopsies performed at A method for examining the gross sec- 
Barnes Hospital include permission for re- tioned eye with the magnification of a bio- 
moval of the eyes for the Washington Uni- microscope was described by Troncoso and 
versity Eye-Bank. This provides an excel- Castroviejo in 1936," and more recently em- 
lent opportunity for antemortem study and ployed by Teng and Katzin in their studies 
postmortem correlation of all phases of the of the peripheral retina.* This utilized a 
patients’ disease process. This report con- glass cage filled with optically clear fluid con- 
cerns a method for correlating ophthalmo- taining the part of the eye under investiga- 
scopic and pathologic findings in these eyes. _ tion. 
— In this study of 494 consecutive eyes from 
* From the Department of Ophthalmology and the 250 autopsies, the eyes were enucleated and 
Schou Medicine. Sain placed in the eye-bank refrigerator four to 
search relating to this study was financed in part by S!X hours after death. They remained there 
a research grant, B-1789, from the National Insti- yntil the time of corneal transplantation, or 
tutes of Neurological Diseases and Blindness of the 4, 3 maximum of 72 hours, after which 


National Institutes of Health, Public Health Serv- ; : 
ine time they were placed in 10-percent forma- 
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lin. While still in formalin,* a superior calotte 
was removed and the entire eye was ex- 
amined with the biomicroscope. Because the 
gross picture thus seen was so similar to that 
seen with the ophthalmoscope during life, it 
was felt that a method of photographing this 
would be of value. Such a set-up is shown in 
Figures 1 and 2. A Universal slitlamp was 
utilized in the following way: 

The illumination arm was stripped and a 
35-mm. single lens reflex camera was 
mounted on the distal end of the arm. A 
hammer lamp connected to a voltage regu- 
lator was placed above the microscope and 
used both for viewing the specimen and also 
for photographing the lesions. After a de- 
sirable view was obtained through the mi- 
croscope, the camera was moved into posi- 
tion, focused through the ground glass, and 
the picture taken. 

Many refinements have been tried with 
varying degrees of success. However, the 
above described method proved quite satis- 


Fig. 1 (Okun). Outdated slitlamp with illumina- 
tion arm (a) stripped and single lens reflex camera 
(b) mounted on distal end. A hammer lamp (c) con- 
nected to voltage regulator (d) is placed above bio- 
microscope. The specimen is placed in a glass 
cage (e). 


t After experimenting with various fixatives and 
fluids suitable for storage of the eyes, it became 
apparent that formalin was the fixative and pre- 
servative of choice because it appeared to have least 
effect on the clarity of the vitreous. 


Fig. 2 (Okun). Picture is taken by swinging 
camera over eyepiece of biomicroscope and refocus- 
ing through ground glass. 


factory and was utilized for most of the 
present study. 

In some cases pictures were taken prior to 
death, using the portable Noyori fundus 
camera.* Postmortem photographs taken via 
the biomicroscope, as described above, re- 
sembled the photograph taken during life to 
such an extent that it was felt that this pho- 
tograph could, in most instances, serve in 
place of an antemortem fundus photograph 
for correlation with microscopic findings 
(fig. 3). After the gross photographs were 
taken, the calottes containing the lesions 
were run up in either celloidin or paraffin 
for routine hematoxylin and eosin sections, 
and special stains when indicated. The re- 
mainder of the eye was embedded in cel- 
loidin for routine horizontal sectioning. 


FINDINGS 
I. LONG POSTERIOR CILIARY NERVES 


The long posterior ciliary nerves could be 
identified easily in most of the eyes studied. 
In addition to the two nerves at the 9- and 
3-o’clock positions in the horizontal merid- 
ian, the eyes of 34 of the 250 autopsies (14 
percent) contained at least one other long 
ciliary nerve which, when present, was even 
more striking in appearance than the other 
two (fig. 4). This nerve was usually in the 
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Fig. 3 (Okun). (a) Picture of hemorrhage (h) 
hand fundus camera.** (b) Picture of same area 


formalin. 


inferior one-half of the globe between the 
5- and 7-o’clock positions symmetrically 
placed in either eye. It appeared as a pair of 
parallel pigment lines extending from a few 
mm. below the disc well into the pars plana. 


Fig. 4 (Okun). A third long posterior ciliary 
nerve in inferior fundus appears as a pair of straight 
parallel pigment lines (N) as it passes to the side of 
a vortex vein (v) on its way to the ciliary body. 
( Eye transilluminated for photograph. ) 

* Courtesy of Dr. Irvin Pollack. 

+ Black and white copied from color transpar- 
encies. 


b 


near the disc (d) taken prior to death with Noyori 
taken after enucleation and fixation in 10-percent 


In an occasional eye, in addition to the in- 
ferior lines there was another set or two in 
the superior one-half of the globe. Micro- 
scopic sections revealed that these were cili- 
ary nerves outlined by perineural pigment 
(fig. 5). Two dissections on exenteration 
specimens revealed that this nerve arose 
from the ciliary ganglion, while the hori- 
zontal long ciliary nerves arose primarily as 
branches of the nasociliary nerve. 

A study of 30 patients from the Barnes 
Hospital Medical Wards revealed that the 
long ciliary nerves were visible by indirect 
ophthalmoscopy in 83 percent of the patients 
and an inferior pair of pigment lines was 
visible in 33 percent. 

The pigment lines serve as useful land- 
marks in charting chorioretinal lesions and 


for purposes of horizontal orientation. The 
lines also provide an ophthalmoscopic guide 
to the location of ciliary nerves. 


I]. PERIPHERAL CHORIORETINAL ATROPHY 


Discrete areas of chorioretinal atrophy, 
characterized by sharply outlined areas of 
depigmentation in the peripheral fundus 
were found in the eyes of 68 of the 250 
autopsies studied (27 percent) (table 1). 
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Fig. 5 (Okun). Cross section of nerve (N) shows perineural pigment (P) responsible for the lines seen 
in Figure 4. (S) Sclera. (R) Retina. 


On routine horizontal section these areas 
were found in only three percent of the eyes. 
The degenerative nature of these lesions, the 
histologic characteristics, and the signifi- 
cance of these findings constitute Part II of 
this report.* 


II]. RETINAL TEARS 


Of considerable interest was the finding 


TABLE 1 
PERIPHERAL CHORIORETINAL ATROPHY 


of Indi-| 
viduals with % 


Age (yr. Chorioreti- 


Autopsies 


nal Atrophy) 


Newborn—1 


Over 70 


TOTAL 


of histologically proven retinal tears without 
detachment in the eyes of 12 of the 250 au- 
topsies, an incidence of five percent (table 
2). None of these would have appeared on 
routine horizontal sections. The gross and 
microscopic pathology of these lesions and 
their significance were presented in exhibit 
form at the 1959 American Academy of 
Ophthalmology and Otolaryngology meet- 


TABLE 2 
RETINAL TEARS 


No. of | No. of In- 


dividuals 
| Autopsies | with Tears 


Age (yr.) 


Newborn-1 
1-20 
20-40 
40-50 
50-60 
60-70 
Over 70 
TOTAL 
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a 20-40 18 0 
40-50 26 2 8 
50-60 40 | 40 1 3 
60-70 51 22 43 | 
53 25 47 | 3 | 4 | 7 
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Fig. 6 (Okun). One large pars plana cyst (C) fill- 
ing an oral bay from the ora (0) to the ciliary proc- 
esses (p) and a smaller cyst (c) extending from the 
ora one-half way to the ciliary processes. 


ing. They will be reported in detail in Part 
IV. PARS PLANA CYSTS 


Pars plana cysts were apparent in the eyes 
of 40 of the 250 individuals studied (16 per- 
cent) (fig. 6). Twenty-seven were unilat- 


TABLE 3 
PARS PLANA CYSTS 


No. of Indi- 

viduals with 

Pars Plana 
Cysts 


No. of 


Age (yr.) Autopsies 


TABLE 4 
HEMORRHAGES 


No. of Indi- 
viduals with 
Hemor- 
rhages* 


No. of 
Autopsies 


Over 70 


TOTAL 


* 31 cases were bilateral. 


eral and 13 bilateral. Only 10 eyes showed 
pars plana cysts on routine horizontal sec- 
tioning. As is shown in Table 3, the inci- 
dence increased with age. The gross and mi- 
croscopic pathology and correlative studies 
will be presented in detail in Part IV.° 


V. (A) HEMoRRHAGES 


Either gross or microscopic hemorrhages 
were seen with the biomicroscope in the eyes 
of 52 of the 250 individuals studied (21 per- 
cent). Thirty-one were bilateral and 21 uni- 
lateral. On routine sectioning only 25 of 
these eyes showed retinal hemorrhages. 
Each of these 25 had been noted prior to 
sectioning. The incidence of hemorrhage in 
the various age groups is shown in Table 4. 


V. (B) Exupates 


Either grossly visible or microscopic exu- 
dates as seen with the biomicroscope were 
found in the eyes of 29 of the 250 individ- 
uals studied. Ten were bilateral and 19 uni- 
lateral. On routine horizontal sections only 
nine eyes showed exudates, each of which 
had been noted prior to sectioning. The in- 
cidence of exudates in the various age 
groups is shown in Table 5. Fifty percent of 
the individuals with exudates had associated 
hemorrhages. The detailed gross and micro- 
scopic pathology of the hemorrhages and 
exudates, as well as correlative findings, will 
be reviewed in Part V." 
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PATHOLOGY IN AUTOPSY EYES 


TABLE 5 
EXUDATES 


No. of Indi-| 
viduals with) % 
Exudates* 


No. of 


Autopsies 


Over 70 


TOTAL 


* 10 were bilateral. 15 had associated hemorrhages. 


DISCUSSION 


It has become apparent from this study 
that by observing the opened eye carefully 
with the aid of magnification, a great deal of 
pathology can be discovered which would be 
missed on routine sectioning. 

Photographs taken in the manner de- 
scribed are of great help in orienting the 
eyes properly prior to embedding and sec- 
tioning. They also serve as excellent remind- 
ers of the gross pathology when sections are 
read. The correlation thus obtained serves 
as an invaluable aid in funduscopic inter- 
pretation. 

In addition, this method of examination 
serves as an excellent means to study the 
normal anatomy of the eye, particularly the 
peripheral retina, ciliary body, and anterior 
chamber angle. As recently pointed out by 
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Moses,* slitlamp examination of the calotte 
serves as an excellent introduction to gonios- 
copy. 


SUMMARY 


1. A total of 494 consecutive autopsy eyes 
from 250 autopsies were studied with mag- 
nification of a biomicroscope. 

2. A method of taking photographs of the 
gross pathology thus observed is presented. 

3. A large percentage of the pathology 
seen with the biomicroscope was missed on 
the routine horizontal sections. 

4. Some of the more common findings 
were: (a) hemorrhages 21 percent; (b) 
exudates 12 percent; (c) pars plana cysts 
16 percent; (d) discrete areas of chorioreti- 
nal atrophy 27 percent; (e) retinal tears 
five percent; (f) visible third long ciliary 
nerve 14 percent. 

5. Realization that the long ciliary nerves 
can be discerned with indirect ophthalmos- 
copy was one of the results of this study. 

Ophthalmology Branch 

National Institute of Neurological Dis- 
eases and Blindness (14). 
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CLINICAL APPLICATION OF TONOGRAPHY AND DIURNAL VARIATION 
IN OCULAR TENSION TO EVALUATION OF GLAUCOMA OPERATIONS* 


Fumio Kanpori, M.D., AND YosHITOSHI Kurose, M.D. 
Yonago, Japan 


In 1950, the method for the clinical meas- 
urement of the outflow of aqueous humor, 
which was named tonography, was de- 
veloped by Grant.' From that time up to 
the present, this procedure has had clinical 
value not only as an early diagnostic method 


in the detection of glaucoma and the evalua- 
tion of treatment of glaucoma but also as a 
tool for the choice in the mode of operation 
for glaucoma. On the other hand, it is gen- 
erally agreed that the diurnal variation in 
ocular tension is essential to early diagnosis 
of glaucoma since the studies by Duke- 
Elder® and others. 

This article presents the findings of to- 
nography and the diurnal variation in ocular 
tension before and after every kind and 
method of glaucoma operation, with at- 
tendant case reports. 


MATERIALS AND METHODS 


Materials used were 11 eyes with chronic 
simple glaucoma, 14 with congestive glau- 
coma (nine eyes in the acute phase, five 
in the chronic phase), five with secondary 
glaucoma, and three with aphakic glaucoma. 
Of these, six eyes were operated on by 
cyclodialysis, 16 by trephination, seven by 
Wheeler’s operation (three of them had once 
been operated by trephination), three by in- 
tracapsular lens extraction with the inferior 
approach in the corneoscleral incision, and 
three by anterior sclerotomy. The six case 
reports are (one case each) of chronic sim- 
ple glaucoma, the late stage of chronic sim- 
ple glaucoma, chronic and acute congestive 
glaucoma, secondary glaucoma, and aphakic 
glaucoma. 

Tonography was taken with Hiroishi and 
and Kanno’s electronic tonometer with the 


*From the Department of Ophthalmology, Tot- 
tori University School of Medicine. 
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tracing recorder or the standard Schigtz to- 
nometer, as usual. The facility of outflow 
(C-value) was calibrated with Friedenwald’s 
table of 1955* and the rate of flow (F value) 
by Grant’s formula F = P,(C — 8) (P.: 
initial ocular tension before tonometry ). The 
results shown in the tables are the averages 
of several tonographic results before and 
after operation. Tonographic results after 
operation were divided into two groups, that 
is, those within and over two months. 

For diurnal variation, the ocular tension 
was measured eight times a day at regular 
intervals for about two months after opera- 
tion. In the water-drinking test, in the man- 
ner described by Becker and Christensen,* 
an elevated ocular tension of 8.0 mm. Hg 
or more, a decreased facility of outflow of 
20 percent or more, and P,/C ratio of 100 
or more at one hour after the consumption 
of one liter of water were taken as a posi- 
tive result. 


RESULTS 


In Table 1, ocular tension (P,), its diur- 
nal variation, and outflow facility after op- 
eration are shown for every method of op- 
eration. 

In the series of this experiment, ocular 
tension fell to 25 mm. Hg or less in 26 of 
35 eyes (83 percent) and in three was un- 
measurably low, while in six (17 percent) 
it remained 25 mm. Hg or more. Outflow 
facilities in the three cases unmeasurable 
after operation cannot be evaluated. Outflow 
facilities, C-values, in 25 of 32 eyes (78 
percent) were controlled and in 17 (53 
percent) were of normal values of 0.20 
cmm./min./mm. Hg or more. In three (nine 
percent) of 16 eyes (53 percent) with re- 
duction of diurnal variation in ocular tension 
and increase of C-value after operation, 
ocular tensions remained over 25 mm. Hg. 
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Of six eyes (19 percent) in which the 
diurnal variation in ocular tension was re- 
duced and the C-value was not improved 
after operation, ocular tension in two re- 
mained over 25 mm. Hg (six percent). In 
nine eyes (28 percent) in which the C- 
value was normalized with ocular tension 
of 25 mm. Hg or less, there was no reduc- 
tion of the diurnal variation. There was 
only one case in which the ocular tension, its 
diurnal variation, and the outflow facility 
were not controlled by operation. 

Judging from the results in Table 1, of 
16 eyes in which trephination was done, 11 
showed decreased diurnal variation in ocular 
tension, seven eyes improved C-value as well 
as ocular tension. 

Ocular tension in all eyes after cyclodialy- 
sis was under 25 mm. Hg. This might be 
attributed to the fact that this procedure 
was used only in chronic simple glaucoma 
where ocular tension was not so high. Reduc- 
tion in diurnal variation was found in four 
of five eyes operated by cyclodialysis, im- 
provement of C-value in three eyes; two 
eyes were improved in both. 

Wheeler’s operation reduced the ocular 
tension to below 25 mm. Hg in all seven 
eyes. Decrease of the diurnal variation in 
ocular tension was found in three eyes of 
seven after Wheeler’s operation; improve- 
ment of C-value in five eyes; both in two 
eyes. 

Since the cases with lens extraction and 
anterior sclerotomy were small in number, 
their results are given in Table 1. 


Table 2 shows the C-values before and 
after operation for each type of glaucoma. 

Within two months after operation, the 
improvement of C-value in congestive glau- 
coma was excellent, and the greater the im- 
pairment before operation, the more marked 
the improvement of C-value. 

Over two months after operation, the im- 
provement of C-value was better in chronic 
congestive glaucoma than in any other 
type. 

The outflow facility before and after op- 
eration classified by kind of glaucoma op- 
eration is shown in Table 3. The improve- 
ment of C-value was greatest after trephina- 
tion. Wheeler’s operation and cyclodialysis 
were reasonably effective for the improve- 
ment of C-value within two months after 
operation; however, Wheeler’s operation 
showed a greater degree of improvement 
than cyclodialysis. 

In this series, the diurnal variation in ocu- 
lar tension before operation ranged from 
5.0 to 40 mm. Hg and was over 10 mm. Hg 
in 16 of 35 eyes. However, after operation it 
ranged from 1.0 to 19 mm. Hg and was 
10 mm. Hg or more in six of 29 eyes. 


CASE REPORTS 


The six cases described here represent 
various kinds of glaucoma. All of them were 
reoperated because the first operation failed. 
The ocular tension, diurnal variation, to- 
nographic findings and results after the 
water-drinking test in each case are shown 
in Table 4A. 


TABLE 2 
C-VALUES BEFORE AND AFTER OPERATION ACCORDING TO THE CLASSIFICATION OF GLAUCOMA 


Percentage of Eyes 
Controlled C after| Range of C after Operation Average C after 
Operation Operation 


Range of C 


before 
Operation 
Months 

(%) 


Over ithi 
Two Within Two Over Two ae a 
Months Months Months 


(%) 


Chronic simple 
glaucoma 
Congestive 
glaucoma 
1. Acute phase 
2. Chronic phase 
Secondary glaucoma 
Aphakic glaucoma 


a 
ates 
: 
De 
Before 
of tion 
et 11 0.16 | 0.06~0.25 73 58 0.13~0.34 | 0.12~0.25 | 0.23 | 0.19 Se 
9 0.04 0.00 ~0.08 100 75 0.03 ~0.43 0.05 ~0.26 0.19 0.18 
5 0.14 0.05~0.22 100 100 0.23 ~0.33 0.15~0.31 0.29 0.24 
vee | 5 0.09 0.07~0.12 100 50 0.15~0.41 0.03~0.21 0.26 0.12 ae 
| 3 0.14 0.13~0.15 0.19-~0.23 0.15 0.21 0.15 


EVALUATION OF GLAUCOMA OPERATIONS 


TABLE 3 
C-VALUES BEFORE AND AFTER GLAUCOMA OPERATION BY VARIOUS METHODS 


Range of C 
before 
Operation 


0.08 ~0.25 
0.00~0.20 
0.02 ~0.22 


Trephination 


Wheeler's Operation 


Lens Extraction 


(inferior approach) 0.07 ~0.15 


Sclerotomic 
(anterior) 


0.07~0.12 


Case 1 

This 48-year-old man had chronic simple glau- 
coma in both eyes, a wide anterior chamber angle, 
slight contraction in the peripheral field of vision, 
enlargement of Mariotte’s blindspot, and remarked 
glaucomatous excavation of the disc. Vision without 
correction was: R.E., 12/20; L.E., 10/20. 

His right eye was operated by trephination. The 
findings one month after operation revealed a shal- 
low anterior chamber, a closed angle except at the 
trephine opening, with the same results for pro- 
vocative tests as those before operation (table 4A). 
The findings made it clear that the first operation 


Percentage of Eyes | 
Controlled C 

after Operation | 

Within 
Two 

Months | — 
(% 0) Ge 


Average C after 


Range of C after Operation Gpesation 


Over 


| Two Over 


Two 
Months 


Within 
Two 
Months | 


Within Two 
Months 


0.18 
0.18 


0.21 


0.03 ~0.41 0.03 ~0.31 0.22 


| 

0. 12~0.2! 25 
— | 0.17~0.33 


0.07 ~0.30 


| 


—_ | 0.15~0.23 0.15~0.21 


was not effective and reoperation was necessary. 
Two months after the first operation, another 
trephination was done a little to the temporal side 
of the first. 

After this procedure, goniosynechias disappeared 
except at the quadrant of the nasal inferior angle. 
Results after the water-drinking test became nor- 
mal, as did the C-value. This showed that the re- 
operation was effective. The left eye was improved 
and became normal after the first operation. 

Three months after the last operation, visual 
acuity increased to 0.6 (0.9 with a —1.0D. sph.) in 
the right eye and 0.5 (0.9 with a —1.0D. sph.) in 


TABLE 4A 
CASES OF CHRONIC SIMPLE GLAUCOMA 


Right Eye 


Case 1. (bilateral) 


Left Eye Case 2. Malignant from 


| Second 

Operation 
(trephi- 
nation) 


First 
Operation 
(trephi- 
nation) 


Before 
Operation 


"After 
Two 
Months 


After 
Two 
Months 


Ocular tension 
(mm. Hg) 

Diurnal in 
ocular tension 
(mm. Hg) 

Facility of outflow 
(C. mm./min./ 
mm. Hg) 

Rate of flow 
(c. mm. /min.) 

water-drinking test 
1. Elevated ocu- 

lar tension >8 


mm. Hg 
2. Decreased C- 

value > 20% 
3. Po/C ratio 

= 100 


18 17 


9.5 7.0 


Operation 


The 
Second 
Operation 
( trephi- 
nation) 


After 


One 
Month 


The First 
Operation 
(trephi- 
nation) 


Trephi- 
nation 
Before 
Operation 


Before 


After 
1.5 
Months 


After 
ne 
Month 


6.5 25.0 25.0 
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| Number | operation 
Eyes 
0.12 | 83 
| 
i 
|| — 
| 
| | 8.0 8.2 | 2.8 | 15.0 re 13.0 

| 0.17 0.14 0.20 0.20 0.19 0.02 0.13 0.17 

| 1.87 1.40 1.75 2.00 _ 0.78 2.21 2.80 
| 
| (+) (-) (-) (-) (-) — (-) (+) 
| 
| | om | (+) (+) 
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the left but the anterior chamber remained slightly 
shallow in both eyes and there were glaucomatous 
excavations of the disc. However, visual fields 
showed no change. 


Case 2 


This 33-year-old woman had chronic simple glau- 
coma in an advanced stage with a distinct glau- 
comatous excavation in her right eye. Gonioscopy 
revealed a wide angle but marked deposits of pig- 
ment on the trabeculae. The temporal area of the 
visual field was shrunk until only a patch on the 
temporal side near the blindspot remained. Visual 
acuity was 0.2 (0.8 with a —1.5D. sph.) (table 4A). 

This eye was operated by trephination. After op- 
eration a goniosynechia covered the chamber angle 
except at the trephine hole and one fifth of the 
lower side of the angle. C-value and ocular tension 
were distinctly improved but were not normalized 
and water-drinking tests remained positive. Wheel- 
er’s operation was done one month after the first 
operation. 

After reoperation, the goniosynechia remained 
only in a small part of the angle but normalization 
of the C-value, ocular tension and its diurnal varia- 
tion was not successful. Uncorrected visual acuity 
was 0.9 with slight contraction of the visual field. 


Case 3 

This 65-year-old woman had been operated on 
for chronic congestive glaucoma two years ago. 
Vision was 0.6 (0.7 with a +0.5D. sph.) There was 
moderate peripheral constriction in the visual field, 
a total goniosynechia, over 12 mm. Hg diurnal 
yariation in ocular tension, and severe damage of 
outflow facility. Therefore, the eye was again sub- 
jected to trephination. 
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Examination two months after operation re- 
vealed improvement of the diurnal variation in ocu- 
lar tension and of C-value and water-drinking tests 
were negative (table 4B). Reoperation was suc- 
cessful in this case. 

CASE 4 

This illustrates a case of malignant glaucoma in 
which lens extraction was necessary because re- 
peated filtering operations were unsuccessful. 

This 59-year-old woman had had an acute at- 
tack of glaucoma one week ago but operation for 
glaucoma had to be delayed because of an emer- 
gency appendectomy ; her glaucoma was treated only 
by medicine. Findings before operation revealed a 
total goniosynechia, maximal dilation of pupil, hand 
movements at 30 cm., and an immature cataract. 
The ocular tension ranged from 40 to 51 mm. Hg 
during the day and impairment of outflow facility 
was high. 

This eye was operated by trephination. Two 
weeks after operation, ocular tension decreased to 
17 mm. Hg; the diurnal variation and C-value 
were within normal range. However, this eye again 
suffered from an attack of glaucoma. The ocular 
tension rose suddenly, diurnal variation was exag- 
gerated, and C-value was distinctly increased. The 
angle of the anterior chamber was completely closed 
except at the trephine opening. Reoperation was 
therefore necessary. Wheeler’s operation was done 
three months after the first operation. 

One month after this operation the ocular ten- 
sion was slightly lowered but its diurnal variation 
remained 7.0 mm. Hg and water-drinking tests 
were strongly positive. Visual acuity was 0.04 
(0.06 with a —6.0D.sph.) and visual fields revealed 
a moderate contraction of the nasal isopter. It was 
necessary to remove the cataractous lens. 


TABLE 4B 


Case 3. Chronic phase 
Before | Trephination 

(had treph- Af | 
= After After After 
ination 2 | 25 


years Months 


Ocular tension 
(mm, Hg) 23.0 12.0 
Diurnal variation in) 

ocular tension (mm. 

Hg) 


Facility of outflow 
(c. mm. /min. /mm. 
Hg) 


Rate of flow 
(c. mm. /min.) 


Water-drinking test 
1. Elevated ocu- 
lar tension >8 

mm. Hg 


. Deceased 
value >C 


. Po/C ratio 
2100 


CASES OF CONGESTIVE GLAUCOMA 


Months 


Case 4. Acute phase 


Second Operation 


First Operation 
(Wheeler's) 


(trephination) 


After 
0.5 
Month 


| 
~| Before 
Operation 


After After 
Two 


Months 


After 
0.5 
Month 


| ‘ | 16.0 


bi 
8.0 | 13.0 | 23.0 
60 | 1.0 | 4.0 | 7.0 
| | | | 
| 
| 005 | 0.20 | | | 0.04 | 0.43 0.27 | 0.16 | 0.14 
ag | | | 
| 
| | 0.76 0.80 0.75 | 1.72 3.0 | 8.37 | 1.28 | 2.10 
| 
| 
| | 
| 
(-) - | | — | () | | (+) 
| | | | 
2 || | | . 
| - | (-) | - | (+) | 
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EVALUATION OF GLAUCOMA OPERATIONS 


TABLE 4C 
CASES OF SECONDARY AND APHAKIC GLAUCOMA 


Case 5. Secondary glaucoma 


} Second 
Operation 
(trephination, 
anterior 


| First } 
Operation | 
|(trephination,| 
anterior | 
sclerotomy) 


Before 
Opera- 
tion 
After 
Two 


After 


One 
Month 


After 
Two 
Months 


Ocular tension 


(mm. Hg) 37.0 40.0 59.0 


Diurnal variation 
in ocular tension 
(mm. Hg) 


Facility of outflow 
(c. mm./min./ Hg) | 


Rate of flow 
(c. mm. /min.) 


Water-drinking test | 
1. Elevated ocu- 
lar tension >8 
mm. Hg 


. Decreased C- 
value > 20% 

. Pe/C ratio 
2100 


Case 5 

This 32-year-old man with secondary glaucoma 
followed by vitreous bleeding had a total gonio- 
synechia, vision of light sense only, high ocular 
tension and severe obstruction of facility of out- 
flow. 

He was twice treated by trephination, twice by 
anterior sclerotomy due to bleeding of the anterior 
chamber after each trephination, and twice by 
goniotomy, This eye, however, did not show im- 
provement in any of the examinations of this ex- 
periment and went on to absolute glaucoma (table 
4C). 

This is a case of malignant glaucoma resistant to 
operation. 


Case 6 


This case illustrates the improvement of clinical 
findings and all other examinations except C-value 
after two operations, 

This 67-year-old woman had aphakic glaucoma 
in her left eye four months after extracapsular 
lens extraction for senile cataract. Ocular tension 
was 22 mm. Hg. Diurnal variation was 5.0 mm. 
Hg in 24 hours; however, the ocular tension rose 
in the evening and for three days showed a varia- 
tion of 12.5 mm. Hg. Clinically the depth of the 
anterior chamber was normal but the total angle 
appeared narrower. The cornea showed a slight 
edema in time. Visual fields showed a slight pe- 
ripheral contraction. Visual acuity was 0.02 (0.3 
with a +10D. sph.). 

Three months after trephination gonioscopy re- 
vealed a wide angle. The range of the ocular ten- 
sion, its diurnal variation, C-value and water- 
drinking tests were normal. Ocular tension aver- 


Operation | 


sclerotomy ) | 


Months 


‘ Case 6. Aphakic glaucoma 

Third, 
Fourth Second 
Operation 
(Wheeler's) 


First Operation 
(trephination) 
Before 


(gonioto- | 
| Operation 


my) 
After | After 
Nine | Two 

Months | Months 


After | After | After 
One | One Three 
Month | Month | Months 


55.0 12.0 


13.0 


0.03 


aged 7.0 mm. Hg and vision was 0.01 (0.5 with a 
+10D. sph.). 

Nine months after trephination, she sometimes 
complained of blurred vision, and itching of her 
left eyeball. Examinations revealed a decrease of 
C-value and a positive result in one water-drink- 
ing test (table 4C). Ocular tension was 13.0 mm. 
Hg. 

These results suggested a recurrence of glau- 
coma. A Wheeler operation was done. Gonioscopy, 
two months after reoperation revealed a wide angle 
with a small goniosynechia on the nasal inferior 
side. Ocular tension and its diurnal variation were 
in normal range but C-value was not normalized. 
Subjectively her complaints had disappeared. 


CoMMENT 


Because of mechanical and_ organic 
changes in the eyeball after an operation, it 
is difficult to evaluate the effect of operation 
by the tonographic results and the diurnal 
variation in ocular tension. How should the 
change of ocular rigidity be dealt with? 
What estimate of success should be put on 
improvement in tonography and the diurnal 
variation in ocular tension? At what time 
after surgery should the effect of the op- 
eration be evaluated? 

Grant® stated that filtering operations had 
been found to increase the facility of aque- 
ous outflow to normal or greater than nor- 


| 
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mal when they were successful; or to leave 
the facility of aqueous outflow poor or even 
to make it poorer than before operation, 
when they were unsuccessful. However, his 
report did not give a description of the time 
after operation when he measured his re- 
sults. 

Becker and Thompson,*® reporting a com- 
parative tonographic evaluation of iriden- 
cleisis and iridectomy, used the degree of 
pressure control, the need for medical ther- 
apy, the presence or absence of further acute 
attacks, the retention of vision and field, and 
the facility of outflow as criteria of evalua- 
tion. 

Heinrich,’ in evaluating the effects of 
treatment by various methods of operation, 
measured the results after four to six 
months when the postoperative status was 
assumed to be completely organized and the 
normal C-value was over 0.11 c.mm./min./ 
mm. Hg. Presumably the C-value he con- 
sidered normal was very low. 

The present article attempts to arrange 
and report tonographic data before and after 
operation for glaucoma, as well as the find- 
ings for two operations in those cases in 
which the first operation did not restore the 
eye to normal in those factors used as cri- 
teria for examination. The data are classi- 
fied according to type of glaucoma and 
type of operation. 

Tables 1 and 2 show that improvement of 
outflow facility shortly after operation was 
more marked in congestive than in chronic 
simple glaucoma. Comparing acute and the 
chronic congestive glaucoma, recurrence of 
impaired outflow facility predominated in 
acute congestive glaucoma. Compare Cases 
4 and 5 with Case 3. 

In Case 4, C-value and diurnal variation 
in ocular tension were remarkably improved 
half a month after operation but soon re- 
lapsed into a condition worse than before 
operation. In this case, especially, the rate 
of flow was markedly increased after opera- 
tion. It seemed that calculation of the C- 


value was based on a false increase due to a 
nonphysiologic filtering opening which 
caused an increase in the outflow of aqueous 
humor when the tonometer pressed against 
the eyeball. High tension was associated 
with total closure of the angle of the an- 
terior chamber. This is why we question the 
worth of the C-value Kishimoto* supports. 

In chronic congestive glaucoma, improve- 
ment of C-value was excellent within and 
beyond two months after operation. Also, 
when examination after operation sug- 
gested the recurrence of glaucoma, reopera- 
tion was effective in restoring normalization 
(Case 3). The findings suggest that glau- 
coma must be operated in the prodromal 
stage before acute attack, a conception al- 
ready held by many ophthalmic surgeons. 
In chronic simple glaucoma, improvement 
in C-value was not so good (tables 1 and 2). 
This could in part be due to the fact that 
many C-values in this glaucoma were not so 
extensively damaged as in congestive glau- 
coma. In Case 1, the left eye was improved 
after the first operation, but the right eye 
was not completely improved until after re- 
operation. 

Generally speaking, in chronic simple 
glaucoma and chronic congestive glaucoma, 
the factors upon which this experiment is 
based were well restored to normal by op- 
eration. On the other hand, if no improve- 
ment appeared within two months after the 
first operation, reoperation was recom- 
mended without hesitation to bring about 
improvement in the examined factors and 
perfect cure of the glaucoma. 

In the later stage of chronic simple glau- 
coma as described by Miller,® though C- 
value was markedly improved, the other 
examined factors remained as they had been 
or grew worse as time after operation in- 
creased (Case 2). 

The results of secondary glaucoma corre- 
sponded to those of congestive glaucoma. 
Grant,® deRoetth and Knighton,” and 
Scheie™ reported that the outflow facility in 
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aphakic glaucoma was decreased but that 
medical treatment was effective for restora- 
tion of outflow facility ; these authors found 
that the outflow facility was slightly 
ameliorated by the operation but was not 
satisfactory. In Case 6, though restoration 
of C-value was not recognized, other ex- 
amination and clinical findings were better. 
Therefore, in this case it was difficult to 
evaluate the effect of operation with the 
C-value only; presumably it was necessary 
to pay due regard to ocular rigidity. 

In consideration of the change in C-value 
before and after operation, classified by 
method—that is, cyclodialysis, trephination, 
Wheeler’s operation, lens extraction, and 
anterior sclerotomy, the results were as fol- 
lows: 

Cyclodialysis was used only in chronic 
simple glaucoma. The results showed this 
procedure to be effective in improving the 
C-value within two months after operation 
but, as time went on, the effect tended to de- 
crease. In regard to this operation, Grant® 
reported that not only improvement in C- 
value but also suppression of aqueous for- 
mation occurred. Many authors have also 
observed that this procedure lowered ocular 
tension in only 20 percent and that the effect 
did not continue long. The results of C- 
value in this report verified this. 

Except for aphakic glaucoma, trephination 
was used in many glaucomas in this experi- 
ment. This procedure, which attempts to 
connect the subconjunctival cavity and 
the anterior chamber and has been recom- 
mended by many ophthalmologists, is fre- 
quently used in our clinic. In this experi- 
ment, it was recognized that this operation 
is an excellent procedure for glaucoma and 
the results corroborated the finding of 
Grant that, in general, trephination produces 
the greatest increase in facility of outflow. 

Since Wheeler’s operation has only re- 
cently been re-employed, only the results 
within two months after operation can be 
evaluated. This operation was found to pro- 


duce a great increase in C-value in a short 
time, second only to trephination. Weighing 
the results in this experiment with the 
gonioscopic evaluation of this operation in 
our clinic (1959, Kandori and Fujinaga’*) 
and the clinical results by Shoda,** this pro- 
cedure seems especially effective for glau- 
coma with high tension. 

It was reported by Grant® that, in a small 
number of normal cataractous eyes, iridec- 
tomy combined with intracapsular lens ex- 
traction appeared to cause little change in 
the facility of aqueous outflow, and it was 
found from the report by Trotter and 
others’ that the average C-value, in seven 
eyes with glaucoma preceding lens extrac- 
tion, decreased in the early stage after opera- 
tion but, after a lapse of 24 weeks, increased 
slightly. 

In this report, in the three cases already 
having trephination, intracapsular lens ex- 
traction was done by the inferior approach 
but the findings were equivocal. 

Anterior sclerotomy did not improve the 
C-value as much as its originator, Weekers, 
had expected. 

A general review of our findings shows 
that the ocular tension in six of 32 eyes 
remained at 25 mm. Hg or more after op- 
eration. The C-values in these eyes both in- 
creased and decreased after operation. When 
there was an increase after operation, the 
C-value tended to decrease remarkably in 
course of time (Case 4). Moreover, it is 
interesting to note that all eyes with high 
tension after operation, showed extremely 
high tension before operation and were 
gonioscopically blocked except the filtration 
opening (Cases 4 and 5). These eyes were 
suspected to represent cases of the so-called 
malignant glaucoma,” “a form of postopera- 
tive glaucoma in which, after any anterior 
operation for glaucoma, the anterior cham- 
ber remains, or shortly becomes, flat and the 
tension rises.” 

As to the relation between the diurnal 
variation in ocular tension and the opera- 
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tion for glaucoma in the series of this ex- 
periment, there were many cases in which 
the diurnal variation in ocular tension 
diminished with operation. This result sug- 
gested that, in glaucomatous eyes with 
marked diurnal variation in ocular tension, 
local changes in the eye are closely related 
to the exaggerated diurnal variation in ocu- 
lar tension. 


SUMMARY 


Of 11 eyes with chronic simple glaucoma, 
14 of congestive glaucoma, five of secondary 
glaucoma, and three of aphakic glaucoma, 
six eyes were operated by cyclodialysis, 16 


by trephination, seven by Wheeler’s opera- 
tion, three by intracapsular lens extraction 
with an inferior approach, and three by an- 
terior sclerotomy. In these eyes, and the six 
eyes in the cases reported, the tonographic 
results and diurnal variations in ocular ten- 
sion were studied before and after opera- 
tion and were employed for the evaluation of 
the effect of operation or reoperation. 


YOSHITOSHI KUROSE 


The facility of outflow was improved with 
operation in all types of glaucoma and by all 
operations for glaucoma but differed in de- 
gree and duration of restoration. 

Trephination and Wheeler’s operation 
were effective in improving outflow facility. 
The effect of operation was greatest in 
chronic congestive glaucoma. The diurnal 
variation in ocular tension was decreased by 
operation. 

If no improvement appeared in the factors 
upon which the series of this experiment 
were based, re-operation might be recom- 
mended for the purpose of improving these 
factors and restoring the functioning of the 
eye. However in spite of re-operation, there 
were a few eyes, in which high tension re- 
mained after the first operation, that could 
not be improved or soon became worse after 
improvement in the ocular tension, its diur- 
nal variation, and facility of outflow. These 
eyes might be cases of so-called malignant 
glaucoma. 

Department of Ophthalmology. 
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GONIOSCOPIC OBSERVATIONS AFTER IRIDENCLEISIS* 


ARCHIMEDE Busacca, M.D. 
Sao Paulo, Brazil 


I have not performed the iridencleisis op- 
eration for some years since the results in 
several of my patients had been unsatis- 
factory. The gonioscopic observations that 
follow are limited consequently to cases of 
other surgeons which I had the occasion to 
examine. To my surprise I found a gonio- 
scopic picture quite dissimilar from that pre- 
viously described.t Instead of seeing the 
posterior surface of the iris incased in the 
incision and a closed angle of the anterior 
chamber, I beheld a large coloboma of the 
iris caused by the disinsertion of its root to 
some extent, an abnormal morphology of 
the ciliary processes, and a strip of peculiar 
tissue along the external wall of the angle of 
the anterior chamber. 

The cases whose pictures are reproduced 
permitted me to grasp what occurred at the 
operation and postoperatively. Except for 
minor variations, essentially the same pic- 
ture was constantly encountered. To provide 
the necessary perspective, may I draw at- 
tention to a picture from my collection (fig. 
1) where the region of the angle of the 
anterior chamber is seen after an iridectomy. 
On the right side of the figure, one pillar is 
wedged in the incision, exposing the poste- 
rior surface of the iris which displays its 
characteristic structure; also visible is the 
attachment of the iris to the ciliary body, 
the basal band of the ciliary processes, and 
the closed angle of the anterior chamber. To 
the left where the iris has been torn from 
its insertion, the anterior surface of the 


ciliary body reveals both a pigmented zone 
such as is seen to the right and one that is 
yellowish-red, gelatinous and overrun with 
fine vessels. The latter zone, the ciliary band 
of the angle of the anterior chamber, is 


* Submitted to THE JouRNAL in French. Transla- 
tion by James E. Lebensohn, Chicago, Illinois. 
t Francois: Fortschr. Augenh., Vol. 4, 1955. 
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where the iris has been torn from its inser- 
tion, and here the angle of the anterior cham- 
ber is open. 

Let me present now the gonioscopic view 
of an eye in which an iridencleisis was done 
four months previously (fig. 2). The in- 
cision was entirely corneal and the intra- 
mural passage of the two iris pillars is 
readily seen. A large dialysis of the root of 
the iris is evident, revealing a half-dozen 
ciliary processes. Between the incision and 
the ciliary body is a large, nacreous-white 
band with some pigment granulations which 
comprises the external wall of the angle of 
the anterior chamber and part of the pos- 
terior surface of the cornea. The pillars of 
the coloboma adhere to the sides of the white 
band and the ectodermal layer of the iris has 
proliferated irregularly, the proliferation 
from the lateral pillar being the more 
marked. Over the external wall of the angle 
of the anterior chamber and the lower part 
of the basal band of the ciliary processes are 
mangled, proliferated residues of the ecto- 
dermal layer of the iris originating from re- 
mains of the torn iris. In the central part of 
Figure 2, the irregular course of these resi- 
dues shows a sacklike rise, that extends 
slightly backwards. This is a small zone of 
dialysis of the ciliary body. In succeeding 
months this zone of dialysis diminished in 
extent and became filled with transparent 
connective tissue through which the scleral 
surface was discernible. 

The next gonioscopic view (fig. 3) is that 
of an eye in which an iridencleisis was done 
seven months previously. An oblique inci- 
sion near the periphery of the cornea cut 
through the external wall of the angle of the 
anterior chamber. The lateral pillar of the 
iris is buried in the thickness of the corneo- 
scleral wall. The medial pillar, however, has 
a large base adherent to the internal surface. 
The external surface of the angle of the 
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Fig. 2 (Busacca). Gonioscopic 
view after iridencleisis. In this and 
Figure 3 the perpendicular white 
line marks the plane of the optical 
section shown in the sketch and the 
dotted area in each sketch represents 
a zone of dialysis of the ciliary body 
partly covered by proliferated, pig- 
mented epithelium. (a) Corneal in- 
cision with incarcerated iris. (b) 
Schwalbe’s line. (c) Zone of dialy- 


Fig. 1 (Busacca). Case of iri- 
dectomy with one pillar wedged in 
the incision, showing anterior aspect 
of ciliary body revealed by iridodi- 
alysis. (a) Schwalbe’s line. (b) 
Scleral spur. 


sis of ciliary body. 


Fig. 3 (Busacca). Gonioscopic 
view after iridencleisis. (a) In- 
cision, to which adheres a filament 
of pigmented epithelial tissue. (b) 
Schwalbe’s line. 


anterior chamber is hidden by a thin layer of 
matted tissue. At right angles to its posterior 
end is a narrow nacreous-white band, which, 
by the examination of the optic section, 
seems to be perpendicular to the external 
wall of the angle of the anterior chamber. 
Residues of the ectodermal layer of the torn 
iris have proliferated irregularly and a fila- 
ment of the pigmented tissue extends into 
the cicatrix. The nacreous-white band corre- 
sponds to a zone of dialysis of the anterior 
portion of the ciliary body which is partly 
closed by connective tissue through which 
the scleral reflex is visible. The ectodermal 
layer of the lateral pillar can be followed 
from the point of incarceration to its inser- 
tion on the ciliary body, the basal portion of 
which is atrophied. 


CoMMENT 

These gonioscopic studies of iridencleisis 
clarify the reasons for variations in the 
gonioscopic pictures observed after this op- 
eration. Two factors are involved—the posi- 
tion of the incision and the degree of trac- 
tion on the iris. 

If the incision is purely corneal, the track 
of the iris is visible through the corneal 
depth ; but if the incision falls into the scle- 
ral trabeculae, the opacity of this tissue ob- 
structs the view. If the traction on the iris is 
slight, the root of the iris is not separated 
from its attachment to the ciliary body. Since 
the iris is then stretched between the ciliary 
body and the incision, its posterior surface 
becomes more or less injured by the tension. 
When stronger traction on the iris is used, 
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the root is torn from its attachment to the 
ciliary body leaving behind residues of its 
ectodermal layer which can later proliferate 
irregularly. A gonioscopic picture then re- 
sults that simulates an iridectomy with iri- 
dodialysis. Often the traction on the iris 
produces also a dialysis of the anterior por- 
tion of the ciliary body in varying degree. A 
band of exudate in the region of the angle 
of the anterior chamber characteristically 


follows. This band, at first broad and gray- 
ish, contracts and assumes a nacreous hue as 
the exudate becomes organized. In the zone 
of dialysis the anterior portion of the ciliary 
body shows signs of atrophy. 

For lack of sufficient data I cannot corre- 
late the gonioscopic picture after iridenclei- 
sis with the effectiveness of the operation in 
reducing intraocular pressure. 

C. P. 2813. 


THE PRESENT STATUS OF SURGERY FOR RETINAL DETACHMENT* 


A NEW OPERATIVE TECHNIQUE 


Luis SANCHEZ BuLNes, M.D., SerGio Diez Gutiérrez, M.D., AND 
ANprES Fiores Hintz, M.D. 
México, D.F., Mexico 


Before the present status of surgery for 
detachment of the retina is analyzed, it is 
only fair to remember those men who, in the 
past, contributed step by step, to our present 


state of advancement through the ideas they 
developed at the time. 


HISTORICAL SUMMARY 


In 1804, Ware punctured the site of de- 
tachment in order to drain the subretinal 
fluid. This step is still of primary impor- 
tance in any of the present-day techniques 
(fig. 1). 

Schéler (1889), perhaps without realizing 
the importance of the tear itself, was the 
first to choose this site for the injection of 
tincture of iodine into the subretinal space 
(fig. 2). 

From 1890 to 1900, at the end of the 19th 
century, new ideas originated which, modi- 
fied and perfected, contributed considerably 
to the modern treatment of retinal detach- 
ment. DeWecker, Dor, Chevallereau, and 
others (fig. 3) introduced ignipuncture, 


* Presented at the VI Pan-American Congress 
of Ophthalmology, Caracas, Venezuela, February, 
1960. 


Fig. 1 (Sanchez Bulnes). The puncture 
(Ware, 1804). 


Fig. 2 (Sanchez Bulnes). Injection of tincture 
of iodine (Schdéler, 1889). 
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Fig. 3 (Sanchez Bulnes). The ignipuncture (De- 
Wecker, Dor, Chevallereau, and others, 1890-1900). 


Fig. 4. (Sanchez Bulnes). Electrolysis (Abadie and 
Terson among others, 1890-1900). 


Fig. 5 (Sanchez Bulnes). Discission of the vitreous 
(Deutschmann, 1890-1900). 


while Abadie and Terson, among others, 
proposed the use of electrolysis (fig. 4). 
Deutschmann, with his clear understanding 
of the importance of vitreous alterations, 


Fig. 6 (Sanchez Bulnes). Thermocauterization 
(Gonin, 1918). 


Fig. 7 (Sanchez Bulnes). Diathermy (Weve, 1932). 


attempted its discission and the implantation 
of liquefied vitreous from oxen and rabbits 
(fig. 5). 

In 1918, Jules Gonin revolutionized the 
therapeutics of retinal detachment by point- 
ing out the necessity of occluding the tears, 
using thermocautery for this purpose (fig. 
6). It was not, however, until 1929, when he 
read his historic paper at the Amsterdam 
congress, that his work was duly evaluated 
and his technique began to be universally 
used. 

It was Weve (1932) who introduced di- 
athermocoagulation, a procedure which is 
still an irreplaceable recourse in the treat- 
ment of retinal detachment (fig. 7). 

In 1913, Miller described a total resection 
of the sclera which, modified first by Lindner 
in 1933 and later by Shapland and Paufique, 
as the least dangerous and traumatizing form 
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of lamellar resection, paved the way for the 
many and varied procedures used today (fig. 
8). 

Schepens (1948) introduced the technique 
of imbedding a polyethylene tube in the site of 
the lamellar resection. He extended this over 
three fourths of, and even the entire, eyeball, 
and developed the technique of buckling in 
order to bring the choroid and retina into 
apposition. Thus, he introduced a new pro- 
cedure, perhaps the most widely discussed 
today, which surely inspired a more thorough 
study of this field of surgery. 

In 1949, Meyer-Schwickerath described a 
new procedure performed under the control 
of direct ophthalmoscopy, which he called 
photocoagulation, that consisted of produc- 
ing a chorioretinal burn at the site of the 
tear by means of a light generated by a 
carbon-are. At present, Schepens, et al., are 
studying a similar procedure which is con- 
trolled by indirect ophthalmoscopy, using a 
mercury vapor lamp. 

The association and evolution of 
ideas produced two basic techniques: 


these 


1. Simple transscleral diathermocoagula- 
tion or retinopexy. 


Fig. 8. (Sanchez Bulnes). Simple scleral resec- 
tion. (A) Miller, 1913. (B) Lindner, Shapland and 
Paufique, 1933. 


Fig. 9 (Sanchez Bulnes). Use of polyethylene 
tube in the area of lamellar resection (Schepens, 
1948). 


2. Resection of the sclera with its multiple 
variants of internal or external folding 
complemented by diathermocoagulation. 

Excepting special cases, vitreous implants 
and photocoagulation really constitute an 
occasional complement to the two techniques 
just described, whose advantages and disad- 
vantages should be thoroughly evaluated, tak- 
ing into consideration the three basic princi- 
ples on which the cure of the affliction de- 
pends: 

1. Occlusion of all breaks in the retina 
(holes, tears, disinsertions, and so forth). 

2. Complete reapplication of the detached 
retina to its pigmented layer and choroid. 

3. Keep the choroid and retina in perma- 
nent apposition. 

1. The elimination of any break in the con- 
tinuity of the retina, first “sine qua non” 
condition and perhaps the most aggressive 
step in any procedure, should be the least 
traumatizing possible, respecting the ancient 
medical postulate of primum non nocere. 

The chief means proposed for the accom- 
plishment of this purpose are: (a) cauteriza- 
tion with galvanic current; (b) electrolysis ; 
(c) chemical cauterization ; (d) photocoagu- 
lation; and (e) diathermocoagulation. The 
first three methods have been practically 
abandoned because of the difficulty of con- 
trolling their action with respect to depth 
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and extension, and also because these pro- 
cedures entail risk of complications which 
might prove disastrous, especially necrosis 
of the affected tissues and uncontrollable re- 
actions in the uveal and vitreous areas. 

Photocoagulation has limited indications 
and requires costly apparatus which is not 
within the means of most ophthalmologists. 

At the present time, diathermocoagulation 
is doubtless the best and most widely used 
procedure ; therefore it is necessary to evalu- 
ate its results both with and without resec- 
tion of the sclera. 

The basic principle of this procedure con- 
sists of the production, at the electrode point 
and level with the choroid, of a temperature 
of 80 to 90°C., capable of forming an ad- 
hesive chorioretinitis provided that these 
membranes are kept in close contact one with 
the other during the entire inflammatory 
process. 

In simple transscleral diathermocoagula- 
tion or “retinopexy,” the sclera constitutes 
an obstacle which is very difficult to control 
due to its variations in thickness from one 
person to another, as well as from one por- 
tion to another in the eye of the same person. 

The diathermy points should be carefully 
placed exactly around the circumference of 
the tear or tears. if there are several, thus 
“creating limited and separate zones of at- 
tachment.” 

On the other hand, in scleral resections, 
the scleral obstacle is, for the most part, 
eliminated, allowing the diathermy to act 
directly upon the choroid, with a minimum 
intensity and maximum benefit, creating a 
uniformly coagulated surface. 

“The fixation of the retina is more exten- 
sive and mechanically more functional by 
creating a zone of active uniform adhesion 
around the equatorial circle.” 

Tears may be occluded collectively if they 
are located at the site of the resection, es- 
pecially in the buckling procedure with in- 
clusion of a foreign body; or separately if 
they are located either behind or in front of 
it, by unfolding the sclera (Schepen’s trap 
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door), a procedure which is based on the 
same principle of action of the diathermy, 
almost directly on the choroid. 

2. The second basic principle in the treat- 
ment of retinal detachment, complete re- 
application of the detached retina to its pig- 
mented layer and choroid, must fulfill two 
essential requirements: 

A. Eliminate, as completely as possible, 
the subretinal fluid. 

B. That one of the two membranes whose 
contact is absolutely essential may be mobi- 
lized toward the other, that is, take the 
retina toward the choroid, and vice versa. 

A. The elimination of the subretinal fluid 
is as or more important than the occlusion of 
the tear itself. 

In order to understand the importance of 
this step in the operative procedure, we must 
consider successively: (a) the role it plays 
during the operation; (b) its timely and ex- 
tensive drainage; (c) the procedure used to 
achieve this; and (d) selection of the site 
for drainage. 

a. Diathermocoagulation should create an 
adhesive choroiditis in the area of the tears, 
while protecting the retina at the same time, 
because a lesion in the latter might result in 
one of two possibilities: burn with necrosis 
and formation of vitreous bands and new 
tears, or perforation without coagulation, 
both of which produce the same end result— 
the detachment is reproduced. The subretinal 
fluid is the natural protection of the retina ; 
therefore, it must be kept in place until this 
step of the operative procedure is finished, 
even though it may entail greater difficulty in 
locating the choroidal zones to be diathermo- 
coagulated, especially in retinopexy. 

b. The optimum time for drainage is im- 
mediately after diathermocoagulation. If the 
fluid escapes at the time of resection or 
during the application of the diathermy 
points, it creates a complication which in fact 
prevents the formation of the adhesive 
choroiditis because the constant moisture of 
the sclera and secondary hypotony consider- 
ably diminish the action of the diathermy, 
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especially at the points where deep penetra- 
tion is required. 

If, therefore, the fluid escapes prema- 
turely, due to an accident, this must be 
remedied immediately, in the following man- 
ner: 

In retinopexy one would have to insert a 
Pischel or Walker nail at once using active 
current and watching the procedure carefully 
during the operation, trying to stop the flow 
of fluid with a cotton-covered probe applied 
at the site of escape, or one might try to 
occlude the perforation by repeatedly closing 
and opening the cautery current, or, as a 
last resort, hurry through the operation be- 
fore loss of fluid makes the eye too soft. 
Generally speaking, however, results are un- 
satisfactory and the operation may have to 
be postponed. 

In resection of the sclera, however, it is 
sufficient to close one of the mattress sutures 
in order to stop the flow of fluid, thus al- 
lowing the operation to be executed in a 
normal manner, loosening the same suture 
when it is time to release the fluid. 

c. The three special procedures used to 
drain the fluid are the following: 

1. Multiple scleral perforations with an 
active electrode of 1.0 to 1.5 mm. 

2. Placing Safar, Walker, Pischel or 
Arruga type nails. 

3. Sclerotomy. 

The first two procedures are indicated in 
retinopexy and have the apparent advantage 
of creating several simultaneous routes of 
escape. However, one runs two risks: (1) 
perforating the retina at the time the nails 
are placed, as pressure is applied to the 
sclera perpendicularly to its surface; (2) the 
escape of the fluid through the first perfora- 
tion brings the retina close to the choroid, in 
which case, when the drainage begins through 
the opening left by the first nail removed, 
the retina may be damaged by the remaining 
nails. 


Sclerotomy, the preferred procedure in 
cases of resection of the sclera, makes it 
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easy to pierce the choroid through the re- 
section, with excellent results and very little 
risk, although this can also be done outside 
of the resection area. 

In addition, if, on stopping the spontane- 
ous flow of the fluid through the first perfo- 
rations, the ophthalmoscopically controlled 
drainage should prove insufficient, a new 
perforation would have to be made. This 
would involve much more risk if either of 
the first two procedures were used. In resec- 
tion, however, it is easy to reopen the same 
route just by loosening a suture point. Or 
one might do a sclerotomy at another site, 
with the same risk. 

d. Site for drainage. There is no precise 
or set rule for selecting the site for drainage 
but it is logical to choose those areas where 
there is greater accumulation of fluid. The 
site in which the tears are located is not im- 
portant as long as they are small. It is always 
desirable, however, to stay away from large 
tears and detachments which would permit 
the passage of vitreous into the subretinal 
space in order to prevent its prolapse, which 
in turn might give rise to the formation of 
new traction bands. 

It is definitely more important that the 
perforations for the purpose of drainage be 
placed in diathermocoagulated zones; in 
simple diathermy, inside the barrage zone or 
between the barrage zone and the ora serrata. 
In resection of the sclera, the drainage 
should be placed in the resection bed. 

B. The necessity of moving the retina to- 
ward the choroid, or vice versa, offers two 
possibilities: 

1. In a few cases, the retina may retain 
the necessary mobility to achieve its complete 
reapplication to the choroid. This may be 
observed during the preoperative examina- 
tion by the total levelling of the bulge, with 
ophthalmoscopic disappearance of the de- 
tachment. This happens infrequently and is 
the only time when diathermocoagulation (or 
photocoagulation) alone, with perfect occlu- 
sion of the tear, might be indicated with a 
sufficient margin of safety. 
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2. When the detached retinal bulge is 
totally or partially immobile, after elimina- 
tion of the subretinal fluid, the retina may 
be brought into apposition with the choroid 
only through two mechanisms: (a) to re- 
move the cause of the immobility; (b) to 
eliminate the deficit produced by such im- 
mobility. 

There are three fundamental causes for 
immobility of the retina: (a) shrinkage of 
the retina; (b) formation of connective tis- 
sue in the same membrane; (c) internal 
traction due to the formation of vitreous 
bands. 

The most frequent of these causes is the 
shrinkage of the retina. The most serious is 
traction by vitreous bands. However, neither 
one of these can be removed simply by 
applying diathermy. Only one recourse is 
left and that is to remedy the immobility of 
the retina by moving the choroid toward the 
retina by means of scleral resection. 

3. The third basic principle essential to the 
treatment of detachment of the retina is 
permanent apposition of the choroid and 
retina, which makes necessary once more to 
review the manner in which the two pro- 
cedures already analyzed act: 

In order that the reapplication of the retina 
may be successful and permanent after occlu- 
sion of the tear, drainage of the subretinal 
fluid, and apposition of the choroid and 
retina, it is necessary that these two mem- 
branes be held closely together at the points 
of artificial adhesion created by the applica- 
tion of diathermy, until the scarring process 
is complete. It is also necessary that the ad- 
hesion be sufficiently extensive to form a 
solid insertion capable of counteracting all 
the other factors which it is impossible to 
control directly during the surgical opera- 
tion, such as shrinkage of the retina, for- 
mation of vitreous bands, and so forth. 

In this respect, the action of retinopexy is 
passive to some extent, eliminating some of 
the elements causing the detachment (tears 
and subretinal fluid) but leaving others (for- 
mation of vitreous bands and shrinkage of 


L. S. BULNES, S. D. GUTIERREZ AND A. F. HINTZ 


the retina) subject to spontaneous solution, 
which may be satisfactory in many cases, but 
in others can lead to failure, a failure which 
one cannot overcome by the same type of 
operation. All of this is subject to the fac- 
tors of time, immobilization of the patient, 
discomfort, and even some risks. 

Resection of the sclera, on the other hand, 
with inclusion of polyethylene or a similar 
substance, in addition to occluding the tear 
and eliminating the subretinal fluid, actively 
compensates for shrinkage of the retina 
and traction of the vitreous bands. How- 
ever, due to the me- 
chanics generally attributed to it, that is, 
reduction of the volume of the eyeball, which 
can never be in proportion to the reduction 
in the scleral area and still stay within the 
limits capable of preserving the functions of 
the eye. 

In our opinion, what actually happens is 
that the resection changes the anatomic rela- 
tion between the retina and choroid at the 
level of the anterior retinal insertion, creat- 


this action is not 


ing what we call “an artificial ora serrata,” 
and the modifications in volume are purely 
accidental. 

In effect, in the normal eye there are two 
lines of firm insertion between the retina 
and the choroid—the ora serrata and the 


border of the optic nerve—plus several minor 
points at the equator. The retina, on becom- 
ing detached, forms a band or fold between 
its two principal insertions. One must com- 
pensate for this band, which is always pres- 
ent, by two possible mechanisms: (1) a pro- 
portional reduction of the scleral chord cor- 
responding to the retina chord, which may 
be achieved by resection, and (2) creating 
an anterior point of support (artificial ora 
serrata) by diathermocoagulation in the re- 
section bed behind the natural ora serrata 
but in a circle of lesser diameter. It is possi- 
ble to achieve this by using classical tech- 
niques, including a foreign body to push the 
choroid inward, thus reducing the corre- 
sponding circle (figs. 10 and 11). 

This precise and fundamental reason for 
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the success of these procedures is achieved 
in a more natural and physiologic form by 
using the radial resection we have proposed, 
which also has the additional advantage of 
making unnecessary the introduction of a 
foreign object into the eye, as well as of 
blocking the tears between two resections by 
a mechanism similar to the ideal one of in- 
dividual blocking by diathermocoagulation. 
In addition, great flexibility in technique is 
possible, varying from the formation of a 
“partial artificial ora serrata,” which limits 
a circumscribed detachment, to the formation 
of a “total artificial ora serrata,” used in 
more extensive detachments. 

The technique of circular resection with 
internal or external buckling is widely 
known; therefore, we will limit ourselves to 
the description of our technique for radial 
resection: 

1. Incision of the conjunctiva, as extensive 
as may be necessary. 

2. Disinsertion of the extraocular muscles 
only when it is necessary to resect beneath 
them, depending on the location of the tear 
or tears. 

3. Locating and marking the posterior 
border of the tear if there is only one, or the 
one farthest back if there are several. (Tears 
which are posteriorly located are blocked be- 
tween two separate resections, independent 
of the need to form or not to form an an- 
terior total or partial buckling). 


Fig. 10 (Sanchez Bulnes). Scleral buckling 
(Schepens, 1948). 


Fig. 11 (Sanchez Bulnes). Photocoagulation 
( Meyer-Schwickerath, 1949). 


4. At the level of the point corresponding 
to the posterior border of the tear, con- 
trolling its distance from the limbus by 
means of a compass (fig. 12), the width of 
the band to is marked with 
fluorescein or by means of superficial cauter- 


be formed 


ization, in accordance with the extension and 
height of the detachment. 

5. A variable number of spindle-shaped 
lamellar resections are made, eight mm. in 
length by two or three mm. in width, locating 


Fig. 12 (Sanchez Bulnes). Width of band to be 
formed is marked with fluorescein or superficial cau- 
terization (Sanchez Bulnes, 1953). 
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Fig. 13 (Sanchez Bulnes). The center of each re- 
section must be located precisely on the equatorial 
line of orientation (Sanchez Bulnes, 1953). 


the center of each resection precisely on the 
line of orientation already mentioned (fig. 
13). In cases of partial detachment, a re- 
section is made on each side of the detach- 
ment, together with one or two intermediate 
ones, circumscribing the tear or tears. In 
total detachments, one may use up to six 
resections, according to the site of the tears 
and the amount of subretinal fluid to be 
drained. 

6. Diathermocoagulation with a_blunt- 
pointed electrode is done on the bed of each 
resection, joining these by a belt of non- 
perforating penetrating diathermy points 
(fig. 13), using a one-mm. electrode at the 
level of the ventral portion of the resections. 

It is very important not to make the re- 
sections more than two-mm. wide and to 
have them within precise limits because 
application of diathermy to the bed of the 
resection and placing the joining points be- 
tween resections increases their final width 
by at least one mm. 

7. Placing a U-shaped suture using 4-0 
silk in each resection, making certain that 
they are in exact alignment. 

8. Draining of the subretinal fluid by 
sclerotomy in the bed of one of the resec- 
tions (according to Schepens’ method), ap- 
plying slight pressure to the eyeball with a 
cotton swab and a strabismus hook, while 
the surgical assistant opens the site of the 


sclerotomy, until maximum drainage is 
achieved under ophthalmoscopic control. 

9. Closing of the sutures (fig. 14). As the 
subretinal fluid is drained, the resections 
farthest away from the site of drainage are 
closed first, always under ophthalmoscopic 
control which immediately reveals the for- 
mation of the internal fold and allows a care- 
ful check on the tension of the eye. If this 
should be dangerously high (after eliminat- 
ing all possible liquid), the last resection may 
be left partially open, adjusting the tension 
of the suture as needed. 

10. Replacement of any muscles which 
have been separated, and closing of the con- 
junctiva. 

The main advantages which we find in our 
technique over any other of circular resec- 
tion are: 

1. Sinking of the choroid is wider and 
deeper than with the polyethylene tube and 
there is a soft bilateral cleavage toward the 
center of the resection, where it becomes 
greater due to the action of the sutures, 
blocking the detachment laterally by two re- 
sections and the internal folding (fig. 15). 

2. Drainage of the subretinal fluid, for- 
mation of the internal buckling, and ocular 
tension can be controlled step by step, with 
the closing of each resection. 


Fig. 14 (Sanchez Bulnes). Closure of the sutures 
(Sanchez Bulnes, 1953). 
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Fig. 15 (Sanchez Bulnes). Mechanism and result of 
operation (Sanchez Bulnes, 1953). 


3. The desired reduction of the equatorial 
diameter is favored by the scarring retrac- 
tion of the incisions (in this case the radial 
resections ) which, as we know, tend to in- 
crease perpendicularly to the maximum 


length. 


4. In cases of circumscribed detachments 
in which a partial buckling of the eyeball is 
desired, its limits remain fixed, perfectly 
defined by the two farthest radial resections, 
which cannot be achieved in circular resec- 
tion because of the inclusion of a foreign 
body with its free ends. 

5. This technique is much easier to execute 
and makes it possible for the surgeon to 
respect the insertions of the extraocular 
muscles. 

6. It makes it easier to protect the vorti- 
cosa vein and permits greater latitude in the 
anteroposterior placement of the buckling 
band, which permits one, in disinsertions of 
the ora serrata, to place the resections with 
their anterior end seven mm. from the limbus 
forming a retraction band at approximately 
10 mm. from the limbus, which could not be 
achieved easily by any other procedure or 
method. 
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CONGENITAL POSTERIOR ECTASIA OF THE SCLERA 
IN COLLIE DOGS* 


Seymour R. Roserts, D.V.M. 
Richmond, California 


Efforts of the research worker to produce 
experimental disease in laboratory animals is 
one of the most fruitful fields of investiga- 
tion. The data accumulated in this way has 
proven invaluable to ophthalmology. The 
significance of animal experimentation is 
based on the similarity which exists between 
the eye of the lower mammal and that of 


man. However, the experimental method 


* From the Department of Ophthalmology, Stan- 
ford University. Drawings of the fundus were pre- 
pared by Miss Evelyn Grant. 


which is employed often fails to reproduce 
the precise clinical conditions. While the 
value of artificially produced diseases of the 
eye as a study medium cannot be disputed, 
the study of disease of the eye occurring nat- 
urally may yield correspondingly greater 
benefits. Intensive study of diseases of the 
eye which occur naturally in animals has 
been largely neglected, and the impressive 
number of such diseases merits close atten- 
tion by the ophthalmologist. 

Glaucoma, still an enigma in man, occurs 
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as a familial disease in cocker spaniels, and 
little is known of its etiology in these ani- 
mals. There is also a large group of corneal 
dystrophies which occur in dogs and remain 
unclassified. The following report should be 
of interest to ophthalmologists who are con- 
cerned with high myopia and its complica- 
tions in man. Affected animals may offer a 
fertile field for experimental surgery in the 
study of detachment of the retina. 

Many embryologic or developmental de- 
fects can be found in the lower mammals. 
Some sporadic malformations may be caused 
by pressure or trauma to the embryo. Trans- 
placental influences, which include toxins, 
infective agents and hormones, can also in- 
fluence the development of the young. Genic 
determinants that conform to the laws of 
heredity, and can be traced through succes- 
sive generations, may cause defects as well. 
As a result of the underlying defect, antena- 
tal and postnatal degenerative changes have 
been reported in the lower mammals. 

Frequency of genetically induced abnor- 
malities in pure-bred dogs has focussed at- 
tention on selection of stock free from trans- 
missible defects. In general, breeders try to 
produce stock conforming to a type ordained 
by show committees as “ideal.” The effect 
has sometimes been disastrous. 

The “ideal” pekingese eye today is lagoph- 
thalmic ; large and proptosed, it is subject to 
exposure keratitis. The collie approaches the 
opposite extreme with a small, deeply re- 
cessed eye that sometimes is microphthalmic. 
It is well known that congenital defects in 
animal eyes are intensified by inbreeding. In 
order to concentrate show characteristics, 
programs of inbreeding and line breeding in 
most dog kennels have, inadvertently, pro- 
duced defects that are undesirable, to say the 
least, and are sometimes lethal. It is becom- 
ing increasingly clear that some current ani- 
mal breeding practices will have to be re- 
examined in the light of prevalent and in- 
creasing congenital defects. 

In the United States, some progress has 
been made by recognizing the transmissi- 
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bility of hip dysplasia in the German shep- 
herd and other dog breeds.‘ The growing 
practice of submitting breeding stock for 
routine pelvic radiographs should apprecia- 
bly reduce this problem. Other serious de- 
fects such as temperament traits have, as 
yet, had no concerted attention. In England, 
dog breeders have adopted measures de- 
signed to control progressive retinal atrophy 
in Irish setter dogs. 

Correspondence with other observers in 
Indiana, Pennsylvania, Ohio, South Caro- 
lina, and California indicates that a congeni- 
tal ocular defect in rough collie dogs is wide- 
spread. This defect is associated with a high 
incidence of retinal detachment and intra- 
ocular hemorrhage occurring in pups and 
young dogs. The seriousness of the problem 
cannot be overemphasized, for it is esti- 
mated that 25 percent of the animals in four 
prominent bloodlines may be affected. There 
is a good deal of alarm among Collie breed- 
ers and dog breeding societies** have cir- 
culated news letters discussing the condition, 
its complications and possible modes of in- 
heritance. 

A large number of congenital eye defects 
of the lower mammals have been described 
in the literature.*"*® Most of the reports 
concern the anterior eye segment. However, 
abnormalities of the lens, retina, choroid and 
optic nerve have been reported. A number 
of such reports were collected by Bayer* in 
1906. 

In the review by Jakob® in 1920, aplasia 
of the optic nerve of mammals and birds 
was described. The anomalies were com- 
bined with other abnormalities of develop- 
ment, especially microphthalmos. In 1940 
Westhues® reported hypoplasia of the optic 
nerve in two dachshunds which were a 
mother and a daughter, and in 1952 Saund- 
ers’ reported hypoplasia of the optic nerve 
in one litter of blue merle collie dogs, re- 
marking on the prevalence of eye defects in 
this variety. The affected animals were blind 
and had unusually small optic discs. The 
retina and optic chiasma had undergone dif- 
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ECTASIA OF SCLERA IN COLLIE DOGS 


Plate I (Roberts). Congenital posterior ectasia of the sclera in collie dogs. (1) Fundus painting of 
normal black cocker spaniel dog. (2) Fundus painting of normal collie dog. (3) Case 3. Fundus painting, 
left eye. (4) Case 3. Fundus phoiograph, left eye. Ectasia of superior scleral wall, showing choroidal 
vessels. 
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ferentiation, but the intervening optic nerve 
was hypoplastic or absent. The appearance 
of the fundus was not described in detail. 
This report concerned only one litter with 
degenerative changes occurring after or- 
ganogenesis. The etiology was not deter- 
mined but Saunders concluded that an an- 
tenatal degeneration was superimposed on a 
congenital anomaly of the retina and optic 
nerves. 

Developmental anomalies with postnatal 
degeneration have also been reported. In 
1953, Parry® described hereditary progres- 
sive retinal degeneration in Irish setters. 
This disease is transmitted as a simple re- 
cessive, and puppies appear normal at birth. 
Degenerative changes take place early in life, 
and are usually progressive. The disease be- 
longs to the group of progressive dystro- 
phies and may be classified as a premature 
pathologic process with selective action on 
certain tissues. 

In 1953, Magrane® reported the results of 
clinical examination of four male, and two 
female collies. In each of the animals, both 
eyes were affected and intraocular hemor- 
rhage in one eye was often the cause for 
examination. When the fundus was visible, 
the optic disc was excavated and greatly en- 
larged. Magrane compared the appearance 
of these eyes to coloboma of the nerve sheath 
in man. Because three (50 percent) of the 
dogs originated in one kennel, he assumed 
the condition to be hereditary. 

Congenital coloboma of the eye in ani- 
mals and in man, is a common embryologic 
abnormality characterized by notching of the 
ocular structures. Of 500 reports concerning 
animals,"° two of the earlier ones concern 
coloboma in dogs. Schleich" described two 
cases of bilateral posterior staphyloma in 
pups, combined with microphthalmos and 
corneal opacities. Zimmermann" reported 
one case of bilateral coloboma of the choroid 
in which there was narrowing of the palpe- 
bral fissure and posterior ectasia. In the re- 


port of Zimmermann, one eye showed the 
sclera surrounding the entrance to the optic 
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nerve to be thinned and ectatic. Histologi- 
cally, this section was found to be lined by 
remnants of the retina and choroid. 

Coloboma has also been reported in lab- 
oratory animals by von Hippel’ and by 
Koyanagi.'* Through these embryologic in- 
vestigations, a large body of information 
has been accumulated. This serves to explain 
the defects associated with abnormal closure 
of the fetal cleft. Failure or delay of the 
fetal fissure to close can occur anywhere 
along its length and is accepted as the cause 
for notching of any of the tissues undergo- 
ing differentiation along the marginal layers 
of the optic cup.*° The great majority of 
such segmental defects are to be found in 
the region of the cleft, and are styled “typi- 
cal.” Although other plausible theories have 
been advanced, coloboma of the optic nerve 
is generally attributed to incomplete closure 
of the fetal fissure at its upper end. 

In typical coloboma of the retina or cho- 
roid, parts of one or of both layers of the 
optic cup may be absent or attenuated, rep- 
resenting incomplete fusion. In aberrant 
closure, it is possible for fusion to take 
place, though it may be delayed. In such 
cases there is no actual notching, but an 
ectatic coloboma may form in relation to the 
defect. 

The embryologic studies of rabbits with 
coloboma in the typical position, indicate that 
the defect is caused by persistence of the 
fetal cleft, which in turn is due to arrest of 
the epiblast. 

Congenital defects with similar features 
that appear elsewhere are styled “atypical.” 
A number of theories have been advanced to 
explain such colobomas. Rones* attributes 
atypical colobomas to accessory notches on 
the developing optic cup which fail to fuse, 
considering epiblastic arrest to be the first 
step in formation of the abnormality. Col- 
lins’® favors a mesodermal genesis and con- 
siders the initial step to be a failure of the 
choroid as it grows into the optic cup. 

In typical and in atypical colobomas, oc- 
curring as an associated defect, the colo- 
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ECTASIA OF SCLERA IN COLLIE DOGS 


Plate II (Roberts). Congenital posterior ectasia of the sclera in collie dogs. (1) Fundus painting, 
showing cupping of disc, displacement of vessels at disc edge. Abnormal arrangement of venous loops on 
dise floor. (2) Fundus painting, showing blue “hole” in disc, with shelving of remainder of disc floor 
toward “hole.” (3) Fundus photograph. Deeply excavated disc of collie. (Courtesy Dr. Earl Catcott.) 
(4) Fundus painting, showing deeply excavated disc. Outer white rim probably the bared sclera. 
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bomatous parts are sometimes thinned and 
ectasia may develop over the weakened scle- 
ral wall. 

This report describes a congenital eye de- 
fect of collies which occurred in a breeding 
kennel where the most consistent finding 
was attenuation of the posterior scleral wall. 
In some eyes there was ectasia of the pos- 
terior pole and cavitation of the head of the 
optic nerve. In adult animals, retinal detach- 
ment and intraocular hemorrhage were com- 
mon sequelae. 

Up to the present time, the reluctance of 
breeders to submit their stock to examina- 
tion and possible criticism has prevented a 
study of a widespread malformation. The 
co-operation of the kennel owner in this case 
has made it possible to describe the clinical 
signs and pathology of the defect and to 
suggest a possible mode of inheritance. The 
dogs from this kennel are referred to as the 
“principal group.” Eighteen other collie dogs 
were also examined. 

The principal group consisted of the 
breeding stock, retired stock, and pups from 
one kennel. The majority of dogs were sable 
and white with some tricolors. There had 
been no blue merles in the kennel for at least 
six generations. The animals were main- 
tained in a shed-type building with free ac- 
cess to graveled runs which they used in 
groups of three to six. They were fed com- 
mercial grade kibbled dog food with added 
horse meat. The food was supplemented 


with a powdered vitamin mineral mixture.* 
The animals were unusually well cared for 
and their general health was excellent. 


Twenty-four dogs from the principal 
group were examined ophthalmoscopically. 
Nine of them were euthanased and _ their 
eyes were examined grossly and histologi- 
cally. All of the eyes were fixed in 10-percent 
formalin, and some were imbedded in nitro- 
cellulose. Others were prepared in bioloid 
paraffin. All eyes were routinely sectioned 
and stained with hematoxylin and eosin. The 


* Pervinal, U. S. Vitamin Corp., New York. 
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brains of two pups were examined grossly 
and histologically. Eighteen other collie dogs, 
which showed sporadic cases, were ex- 
amined ophthalmoscopically. 

Since there is little published information 
about the eyes of the different breeds of 
dogs, and the variations among them, a brief 
description appears to be in order. 

The collie eye is deeply recessed in the or- 
bit and laterally situated as in all shepherd- 
ing breeds. At about 14 days of age, when 
the eyelids open, the palpebral fissure is nar- 
row and details of the globe are difficult to 
visualize. This narrowness of the palpebral 
fissure persists into adult life. The lids are 
tightly applied to the globe. Entropion, espe- 
cially of the lower lid, is common. The en- 
tropion is often combined with blepharo- 
phimosis. The cornea occupies a smaller pro- 
portion of the globe than in most breeds, and 
it is often oval or irregular in circumfer- 
ence. 

The ophthalmoscopic appearance of the 
fundus is much like that in any breed of 
similar coat color. With few exceptions, the 
optic disc is large, irregularly round or oval, 
and pale pink or orange in color. Ten to 12 
cilioretinal arteries arise at the edge of the 
dise and course in the retina. Some branch 
into the periphery. There are three or four 
principal retinal veins which arise in the pe- 
riphery and collect in one or two anastomos- 
ing venous circles in the physiologic cup. 

In the inferior segment, the fundus is 
gray-blue in color in those dogs of orange 
and white variety. This region is somewhat 
bronzed in the tricolors and sables. The 
fundus color in this part results from heavy 
pigmentation of the deep layers of the cho- 
roid and pigment epithelium. About the disc 
the fundus is tasselated, bright and refractile 
(the tapetum lucidum). Immediately about 
the disc it is yellow and becomes greenish- 
yellow six to eight disc diameters superiorly 
and to both sides. 

Tapetal cells are present in this part. They 
immediately underlie the pigment epithelium 
which is pale in the tapetal area. The tapetal 
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layers are arranged regularly; they are six 
to eight cells thick centrally, and thin out 
peripherally. 

By histologic section it can be seen that 
the unpigmented epithelium extends beyond 
the borders of the tapetum. In the outermost 
part of the fundus the pigmentation of the 
choroid and pigment epithelium is similar to 
that in the inferior part of the globe. 

Although they are sometimes seen in ani- 
mals with light coloration, details of the 
choroidal vessels are not usually distinct 
ophthalmoscopically. In the darker varieties, 
only orange-red spots, which probably rep- 
resent the choriocapillaris, can be seen ema- 
nating from the “stars of Winslow.” It is 
not certain whether these latter are true 
choriocapillary loops on the inner surface of 
the choroid, or perforations in the tapetum. 


CASE REPORTS 

Case 1 

In August, 1958, a male, sable and white collie, 
seven months of age, was examined because of blind- 
ness. Examination revealed a blind dog in good 
general condition. The pupils were moderately di- 
lated and did not respond to light. There was a 
rapid, bilateral ocular tremor which was intermit- 
tent and had no regular pattern. The ocular media 
were clear; there were bilateral total detachments 
of the retinas and few retinal vessels could be dis- 
tinguished. In one eye there was a disinsertion of 


Fig. la (Roberts). Right eye. Stalk detachment 
of retina. (H) hole in optic nerve. Thinning and 
posterior ectasia of sclera. Horizontal section. (He- 
matoxylin and eosin, <3.) 


Fig. 1b (Roberts). Right eye. Enlarged section of 
optic nerve. (H) hole in disc. (R) atypically placed 
retina in optic nerve. (P) pigment epithelium lining 
hole. (Hematoxylin and eosin, 125.) 


the retina at the ora serrata, and a bullous detach- 
ment in the inferior segment. 

Horizontal histologic sections of the right eye re- 
vealed a stalk detachment of the retina (fig. la). 
The retina contained many cysts in the outer plexi- 
form layer. The layer of rods and cones was 
atrophic and could not be identified in some sec- 
tions. The optic nervehead was broad; the optic 
nerve was atrophic. The cribriform plate was frag- 
mented and displaced posteriorly. The nerve con- 
tained a hole continuous with the vitreous cavity 
(fig. 1b). A part of this hole was lined with pig- 
ment epithelium. In another part of the optic nerve 
there were distorted retinal elements. The sclera 
was thinned throughout and ectatic temporally. 

In the left eye there was total retinal detachment. 
The optic nerve was cupped and also contained a 
hole. There were aberrant retinal elements between 
the optic nerve and the meninges. The cribriform 
plate was posteriorly displaced (fig. 2). The sclera 
was thinned and ectatic over the posterior pole, and 
the choroid was markedly attenuated and sclerosed. 


Case 2 

In September, 1958, a male, sable and white collie 
six months of age, was examined because of failing 
vision. His sire was also the maternal grandsire of 
Case 1. Three siblings had been destroyed at four 
months of age because of blindness. The dog was in 
good general condition. The appearance of both eyes 
was similar. The pupillary light reflexes were de- 
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Fig. 2 (Roberts). Left eye. (H) hole in optic nerve. (R) atypically placed retina in optic nerve. 
(C) recessed cribriform plate. (Hematoxylin and eosin, « 125.) 


Fig. 3 (Roberts). Retinal detachment, cysts in 
outer plexiform layer. Rods and cones atrophied. 
Choroid thinned (Hematoxylin and eosin, 150.) 


layed and incomplete, and testing the dog in unfamil- 
iar surroundings indicated that little or no vision was 
present. The ocular media were clear. Upon ophthal- 
moscopic examination the fundus reflex was gray. 
There were total flat detachments of the retina in 
both eyes and the detached retinas contained many 
small (1/20 disc diameters) round or oval cysts. 
The optic discs were not visible, and attenuated 
retinal vessels arose from a deep white hole in the 
position of the disc. Because of blindness, the dog 
was euthanased and the eyes were examined 
further. 

Horizontal histologic sections of both eyes re- 
vealed total retinal detachment with macro- and 
microcystoid degeneration, and atrophy of the layer 
of rods and cones (fig. 3). In the right eye, ad- 
joining the optic nerve, the temporal wall of the 
globe was ectatic and thinned (figs. 4a and 4b). At- 
tenuated choroid was present in the ectatic part. The 
ectasia was lined by pale pigment epithelium which 
could be followed to the ora serrata on both sides. 
Elsewhere in the posterior segment, the choroid was 
thinned and sclerosed. In most parts, the lamina vi- 
trea was regularly studded with drusen. The tem- 
poral sclera, from the ora serrata to the insertion 
of the optic nerve, was thinned and its fibers ap- 
peared to be compressed. 

The left eye was collapsed. In some sections there 
were retinal rosettes and in one area there was a 
choroidal hemorrhage. Drusen were present in the 
lamina vitrea. The sclera was unusually thin at the 
posterior pole. 
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Case 3 

The dam of Case 1 appeared te have good vision. 
She had central corneal opacities deep in the stroma 
in both eyes which were bilaterally symmetrical and 
appeared to be stationary. There was an intraocular 
hemorrhage in the right eye, dark blood filling the 
anterior chamber. In the left eye the media were 
clear. The disc was a normal pale pink color except 
in the superior part where there was a gray-blue 
triangular area with the base at the disc edge, which 
did not appear to contain vessels. The veins on the 
floor of the disc anastomosed around the avascular 
part without appearing to enter it. 

Above the optic disc, the fundus was pale and ap- 
peared to be ectatic. Choroidal vessels could be seen 
ciearly in the floor of the ectatic part. There was an 
accumulation of pigment at the periphery. Two 
retinal arteries originated at the disc edge and ex- 
tended superiorly over the ectatic part. Other parts 
of the fundus appeared to be normal. 

Four months later she was euthanased and the 
eyes were examined histologically. The right eye 
was sectioned horizontally. The anterior chamber 
was filled with blood. There were peripheral anterior 
synechias, and on one side the chamber angle con- 
tained organized hemorrhage. There was a dense 
cyclitic membrane surrounding the lens which was 
attached to the iris root on both sides. There was a 
total retinal detachment and the retina was adherent 
to the cyclitic membrane anteriorly. The retina was 
disorganized and contained many cysts in the outer 
plexiform layer. The layer of rods and cones was 
atrophic. The optic nerve was atrophic, the lamina 
cribrosa was posteriorly displaced and the nervehead 
was deeply cupped. The retina had undergone prolitf- 
eration at its attachment to the optic nerve. Posteri- 
orly the sclera was thinned and ectatic. The interpre- 
tation of the section was that posterior staphyloma 
had been followed by retinal detachment, intraocular 
hemorrhage and finally glaucoma. 

The left eve was sectioned vertically to examine 
the ectatic part seen ophthalmoscopically. The an- 
terior segment was not remarkable. The retina was 


Fig. 4a (Roberts). Posterior ectasia adjacent to 
optic nerve; retinal detachment. Thinning of sclera. 
Horizontal section. (Hematoxylin and eosin, x3.) 


Fig. 45 (Roberts). Enlarged section of region of 
optic nerve. (P) pigment epithelium; (R) cysts in 
retina, (Ch) atrophic choroid. (Hematoxylin and 
eosin, < 38.) 


normal except for a few cysts at the ora serrata. 
The choroid was thinned. The optic nerve was unu- 
sually broad and indented centrally. The histologic 
appearance of the optic nerve failed to explain ade- 
quately the blue area seen ophthalmoscopically. It 
may have been the result of shadows from the ele- 
vated peripheral parts of the nervehead on to the 
central recess. The tapetum was absent. In the tape- 
tal area large vascular spaces, interspersed with pig- 
ment, were present immediately underlying the pig- 
ment epithelium. The scleral wall was thinned and 
ectatic superiorly. In this part at the ora serrata, the 
sclera was only one-fourth as thick as the corre- 
sponding part of the sclera in the inferior segment 
of the globe (figs. 5a and 5b). 


Six three-month old pups from two af- 
fected litters were also examined ophthalmo- 
scopically and were examined 
grossly and histologically. One blind pup 
had an ocular tremor similar to that seen in 
Case 1, Ophthalmoscopically, two pups had 
ectasias of the disc. In these eyes the ves- 
sels disappeared into a large white hole 
which represented the disc. The fundus was 
sometimes pale orange and lacked the reflec- 
tivity characteristic of the tapetum. In other 
eyes only abnormal coiling of retinal vessels 


the eyes 
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Fig. 5a (Roberts). Sclera and choroid at ectatic 
part. Hematoxylin-eosin, « 125.) 


on the disc floor could be seen. Gross ex- 
amination of the excised eye of one pup 
showed an ectasia around the insertion of the 
optic nerve. The eye was one-third larger 
than the contralateral eye. The ectatic part 
was a dark, thin-walled bulla, largely devoid 
of scleral covering (fig. 6). 

All eyes were sectioned horizontally. The 
eye of the pup with gross ectasia of the optic 
nerve was distorted in processing. However, 


Fig. 5b (Roberts). Sclera and choroid at normal 
part. (Hematoxylin-eosin, 125.) 


it was possible to distinguish a large space 
lined with pigment epithelium, adjoining the 
optic nerve. This was presumably the ectatic 
part seen on gross examination. The eyes of 
the other pups had unusually broad discs 
and some showed attenuation of the cribri- 
form plate. The sclera was thinned, when 
compared to other dog eyes of the same 
age group (figs. 7a and 7b). The retinas 
were normal, but the internal layers of the 


Fig. 6 (Roberts). (Left) Poste- 
rior ectasia at nerve entrance. 
(Right) Grossly normal eye. 
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ECTASIA OF SCLERA IN COLLIE DOGS 


Fig. 7a (Roberts). Normal eye of three-month-old 
pup (x3). 


choroid were attenuated. The anteroposterior 
diameter of the posterior eye segment was 
increased in most of the eyes. 

The brains from two pups were examined 
grossly and histologically. No abnormalities 
were found. 

Because of the absence of the tapetum in 
Case 3, serial sections from collarettes and 
caps of six of the abnormal eyes were ex- 
amined. A study of these specimens revealed 
thinning or absence of the tapetum; when 
they were present, the tapetal cells were 
compressed, irregular, and only three or 
four layers thick. The choroid was thinned 
throughout and often sclerotic. 

A number of other dogs from the prin- 
cipal group were examined ophthalmoscopi- 
cally. 

Upon ophthalmoscopic examination the 
fundus of a litter sister of Case 3 appeared 
to be normal. She had central corneal opac- 
ities similar to those seen in her sister. 

The maternal grandsire of Case 1 was also 
the sire of Case 2 and Case 3. His vision ap- 
peared to be good. The ocular media were 
clear. In the right eye the retinal vessels 
were unusually coiled. At the superior bor- 
der of the disc the veins were displaced as 
they entered the disc, The superior part of 


Fig. 7b (Roberts). Posterior scleral ectasia of three- 
month-old pup. Some fragmentation from bioloid 
processing (x3). 


the disc floor appeared to be shelved. The 
major part of the disc floor was pale pink, 
but at the temporal edge was an oval, gray- 
blue, avascular part which appeared to be 
ectatic. In the left eye the retinal veins dis- 
appeared as they reached the border of the 
disc and reappeared on the floor of the disc 
with some displacement. The dog’s sire ap- 
peared to be normal. His dam was not 
available for examination. 

One dog of the principal group had large, 
ectatic discs with hazy borders. At the disc 
edge was a white ring one-sixth prism di- 
opter wide. The center of the dise was pink 
and no vessels could be seen on the disc 
floor. Arteries originated at, or just within, 
the disc edge and veins returned to the in- 
side of the white ring and were immediately 
lost to view. The superior fundus was pale 
orange and choroidal vessels were easily dis- 
tinguished. The fundus reflex was bright, 
but lacked the yellow refractile appearance 
characteristic of the tapetum lucidum. The 
retinal vessels were unusually coiled. 

Other dogs of the principal group had 
large (one-half disc diameter), blue-gray, 
oval or round, avascular “holes” in the optic 
dise with shelving of the nervehead from 
the dise edge to the entrance of the hole 
Retinal veins were visible on the shelf, but 
never on the gray-biue area. 

In addition to the principal group, 18 
other collie dogs were examined, of which 
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12 had some abnormality. Four of these 
dogs had retinal detachments of greater or 
lesser degree. Retinal cysts were sometimes 
visible. Eight dogs had anomalies of the 
optic nerve. In some cases the disc was 
slightly ectatic, the retinal veins appearing 
on the disc floor with displacement. In oth- 
ers, the floor of the disc could not be brought 
into focus and the retinal veins appeared to 
drop into a deep white hole. In one case 
there was a gray, oval hole in the disc which 
did not contain vessels, while the remainder 
of the optic disc appeared normal. Unusual 
coiling of the retinal vessels was a promi- 
nent feature in most dogs, and in many the 
tapetum appeared to be thinned, and cho- 
roidal vessels were visible in the fundus 
above the disc. Peripapillary atrophy of the 
choroid was evident in some dogs. 
Discussion 

With the exception of one eye in which 
ectasia of the thinned posterior scleral wall 
had already taken place at the age of three 
months, the eyes of six pups showed at- 
tenuation of the sclera, the choroid and the 
tapetum. 

In three older dogs, ectasia of the pos- 
terior scleral wall also had occurred. If this 
represents a later stage of the same process 
as seen in three-month-old pups, normal 
growth processes may explain the course 
that leads to ectasia. 

It is recognized that the condition of the 
sclera is closely related to closure of the fetal 
fissure, the principal assurance for normal 
scleral development being the normal differ- 
entiation of the optic cup.’® Scleral conden- 
sation originates at the insertion of the recti 
muscles and proceeds posteriorly, reaching 
full development late in embryology. Con- 
sidered ontogenetically, therefore, the region 
around the optic nerve is the newest part of 
the eye. It may be expected that arrest of 
scleral development would be most evident 
at the posterior pole. As growth of the eye 
takes place in the first six months of life, the 


imperfect sclera may yield to intraocular 


pressure, and result in ectasia. 
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A number of dogs presented the oph- 
thalmoscopic appearance of “craterlike 
holes” in the optic disc. Their cause is un- 
certain, and there is even some doubt that 
they are actual holes. Several theories which 
might explain their presence have been ad- 
vanced: whether they are due to abnormal 
metaplasia of part of the developing optic 
nerve into retinal elements and pigment epi- 
thelium”; to deformities of the primitive 
epithelial papilla’; or if they are the re- 
mains of the cavity of the nerve stalk."* 

The histologic sections of two eyes in this 
series showed holes in the optic nervehead 
with associated attenuation of the cribriform 
plate (figs. lb and 2). Since the cribriform 
plate develops as part of the sclera, it seems 
reasonable to assume that arrest in develop- 
ment while the nerve fibers are growing 
backward toward the brain could result in 
cavitation of the optic nerve. One might the- 
orize that such holes may be a part of a 
widespread defect, the intraneural counter- 
part of a general scleral failure. 

The causal genesis of the anomaly under 
discussion requires the postulation of a 
mesodermal arrest with particular attenua- 
tion of the sclera. It is characterized by a 
general, rather than a segmental failure as 
seen in coloboma. Abnormal differentiation 
of the optic cup with resulting attenuation 
of the ocular tunics appears to be basic to 
the defect. Ectasia initiates degenerative 
changes which culminate in retinal detach- 
ment and/or intraocular hemorrhage. 

As the choroid and retina are stretched in 
the expanding eye, the retina undergoes de- 
generative changes with cystic formation in 
the outer plexiform layer. Micro- and ma- 
crocystoid degeneration, or tears in the ret- 
ina, ultimately results in retinal detachment. 
Intraocular hemorrhage may occur from 
rupture of choroidal or retinal vessels as 
they are stretched over ectatic parts. 

The occurrence of nystagmus or ocular 
tremor early in life, might be expected in 
animals with poor vision—a probable result 
of failure of fixation. This is a common 
finding in pups with congenital cataract. 
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Fig. 8 (Roberts). Pedigrees of affected animals. 


From the pedigrees (fig. 8) a definite 


mode of cannot be advanced. 
Without test matings (which are now un- 
derway ), the carrier state cannot be identi- 


fied with any degree of certainty. Sire A, 


inheritance 


as a phenotype, is found in all pedigrees and 
he appears on both sides in the first and sec- 
ond litter of pups. One would expect in- 
creasing prevalence of the defect in succes- 
sive generations if a recessive character 
were doubled as a result of such line breed- 
ing. This was found in the two litters where 
all the pups examined were affected. If one 
accepts the statement of the breeder that 
many of sire A’s litters out of other dams 
were normal, the pedigrees would seem to 
satisfy the criteria of recessive inheritance. 
However, it should be noted that many pups 
may be born apparently normal and degen- 


erative changes based on the defective sclera 
may occur long after the pups have been sold. 

This finding of posterior scleral ectasia in 
dogs as a hereditary disease should prove 
interesting to the ophthalmologist. 

There are striking similarities between 
this anomaly and progressive axial myopia 
as seen in man. Both show enlargement of 
the posterior segment predicated on defec- 
tive ocular tunics, with resulting degenera- 
tive changes of the choroid and retina. Fur- 
ther studies of the inbred affected stock with 
examination of the various embryologic and 
postnatal stages may yield valuable infor- 
mation about the formal genesis of high 
myopia. 


SUMMARY 


A total of 42 collie dogs were examined 
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ophthalmoscopically. Twenty-five (13 males 
and 12 females) had some abnormality of 
the posterior eye segment. The eyes of nine 
dogs, which were euthanased, were studied 
histologically. In several cases it was possible 
to correlate the histologic findings with the 
ophthalmoscopic appearance. In one case 
there was a questionable histologic basis for 
a blue hole seen on the disc ophthalmoscopi- 
cally. The anomaly was always bilateral, al- 
though varying in degree between the eyes. 
Ophthalmoscopically the abnormal eyes 
presented various degrees of posterior ecta- 
sia of the optic nerve; some cases showed 
pits of the disc. Posterior ectasia of the 
sclera was sometimes recognized. Retinal de- 
tachment was common, and the retinal ves- 
sels were usually abnormally coiled. 
Histologic sections revealed thinning of 
the sclera from the ora serrata posteriorly, 
usually attenuation was more marked in the 
temporal segment, though it often affected 
the whole posterior pole. Ectasia was evident 
over the thinnest parts, which failed to show 


sharp demarcation from segments with nor- 
mal sclera. The choroid was markedly thin- 
ned and compressed to the adjoining sclera. 
In most sections the anteroposterior diam- 
eter of the posterior eye segment was in- 
creased, The tapetum of three-month-old 
pups was atrophic. In older animals with ad- 


vanced degenerative changes tapetal 
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structure could be identified. Pigment epi- 
thelium, sometimes atrophic or pale, was 
present in all sections. 

Often the head of the optic nerve was un- 
usually broad. Sometimes this nerve was 
ectatic and atrophic. In two eyes it contained 
holes lined with pale pigment epithelium 
Under these holes the cribriform plate was 
thinned or absent. Where a communication 
was seen, the cavity in the nerve was con- 
tinuous with the vitreous cavity. 

In some eyes, the optic nerve contained 
aberrant retinal elements. In one eye, dis- 
torted retinal elements were present between 
the optic nerve and the meninges. 


CONCLUSIONS 


1. A congenital eye defect classified as a 
posterior ectasia of the ocular tunics was 
found in 25 collie dogs. 

2. The defect consists of arrest of meso- 
dermal development which affects the sclera 
and the cribriform plate, and is probably 
related to abnormal differentiation of the 
optic cup. 

3. Ectasia of the posterior sclera with 
sclerosis and atrophy of the choroid results 
in degenerative changes in the retina. 

4. Retinal detachment, intraocular hem- 
orrhage or glaucoma are common sequelae. 


4704 Macdonald Avenue. 
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INTRODUCTION 


Cyproheptadine (MK-141, Periactin) is 
a powerful antiserotonin and antihistaminic 
agent with atropinelike activity, when ad- 
ministered systemically in experimental 
animals.’ Its anti-allergic activity has been 
demonstrated in man.* With a view that a 
combination of such varied activities may 
prove useful, its effects, when administered 
locally, on the normal rabbit and human 
eyes have been investigated and form 
the subject of the present report. Also the 
effect of its local and systemic administra- 
tion has been studied in experimental ana- 
phylactic iridocyclitis because of the recent 
tendency to incriminate serotonin in hyper- 
sensitive and anaphylactic reactions, in addi- 
tion to histamine.** 


* From the Department of Ophthalmology, Grad- 
uate School of Medicine of the University of Penn- 
sylvania and the Research and Clinical Departments 
of the Wills Eye Hospital. This investigation was 
carried out during the senior author’s tenure of the 
“Fight for Sight” Research Fellowship of the Na- 
tional Council to Combat Blindness, Inc., New 
York. 

Periactin, brand of cyproheptadine; MK-141; 1- 
methyl-4-( 5-dibenzo-[a,e ]-cycloheptatrienylidene ) - 
piperidine hydrochloride monohydrate, used in this 
study was provided by Merck Sharp and Dohme 
Research Laboratories, Division of Merck and Com- 
pany, Inc., West Point, Pennsylvania. 


THE EFFECTS OF CYPROHEPTADINE (MK-141, PERIACTIN) 
IN RABBIT AND HUMAN EYES* 
NARENDRA KrisHNa, M.B.B.S., Romeo V. Fayarpo, M.D., AND 


Irvinc H. Leopotp, M.D. 
Philadelphia, Pennsylvania 


MATERIALS, MeTHops, AND RESULTS 
A. EFFECT ON PUPILLARY SIZE 

Under constant illumination, 0.1 and 0.25 
percent aqueous solutions of cyproheptadine, 
when instilled in quantities of 0.1 ce. in the 
right eyes of 24 young albino rabbits, pro- 
duced a maximum increase of 2.5 to 3.5 mm. 
most noticeable at the end of one hour and 
gradually returning to normal in the 24-hour 
period as compared to the left eyes which 
acted as the controls (fig. 1). This was not 
accompanied by any conjunctival hyperemia, 


AVERAGE INCREASE IN PUPILLARY SIZE—mm. 
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HOURS AFTER INSTILLATION OF DRUG 


Fig. 1 (Krishna, Fajardo and Leopold). Effect of 
MK-141 on pupillary size (rabbits). 
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circumciliary flush, aqueous flare, or change 
in intraocular pressure. 

One-tenth ce. of 0.1 0.25 
aqueous solutions of cyproheptadine were 
instilled into the right eyes of 76 human 
volunteers, who had no ocular pathology 
apart from refractive error. The left eyes 
acted as the controls. The pupillary size was 
noted under identical illuminating conditions 
and tonometric measurements and_biomi- 
croscopic examinations were performed at 
repeated intervals. Nearly every subject 
complained of a stinging sensation which 
subsided a few seconds following the instil- 
lation. With both 0.1 and 0.25 percent there 
was an average increase of one mm. lasting 
for one to three hours and then gradually 
subsiding completely in six hours (fig. 2). 
The eyes remained surprisingly white and 
there was no trace of superficial and deep con- 
gestion or aqueous flare. There was no change 
in intraocular pressure over a 24-hour period 
following instillation. There was no notice- 
able difference in accommodation. 


and percent 


B. Errect ON ANAPHYLACTIC UVEITIS 
Anaphylactic type of uveitis was induced 
in 60 young albino rabbits of approximately 
equal age and weight by giving five cc. 
sterile horse serum subcutaneously as a sen- 
sitizing dose, followed one week later by in- 
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HOURS AFTER INSTILLATION OF DRUG 


AVERAGE INCREASE IN PUPILLARY SIZE—mm. 


Fig. 2 (Krishna, Fajardo and Leopold). Effect of 
MK-141 on pupillary size (humans). 
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travitreal injection of 0.1 cc. as the ocular 
shocking dose."** In 12 rabbits only the right 
eyes were injected and these acted as the 
controls. Thus it was made sure that a satis- 
factory uveitis could be produced by this 
method. In 18 rabbits uveitis was induced in 
both eyes. One-tenth cc. of 0.25-percent 
cyproheptadine aqueous solution was _ in- 
stilled or injected subconjunctivally every 
eight hours following the injection of horse 
serum in the right eyes of all rabbits, the 
left eyes acting as the control. In this group 
no noticeable difference was noted in the 
treated and untreated eyes. In 12 rabbits 
uveitis was produced in both eyes, but for 
three days prior to the ocular shocking dose 
1.0 to 5.0 mg. of cyproheptadine per kg. 
body weight daily was given intravenously 
or orally. There was no delay in the onset of 
uveitis in the rabbits thus treated as com- 
pared to the controls. In 18 rabbits uveitis 
was induced in both eyes and treatment with 
cyproheptadine 1.0 to 5.0 mg. per kg. body 
weight daily by oral or intravenous route 
was started 24 hours following the ocular 
shocking dose and continued for a week. No 
change in the course of uveitis was noted in 
these rabbits as compared with the controls. 
CONCLUSIONS 

Cyproheptadine produced slight mydriasis 
when instilled locally in the eyes in the 
strength of 0.1 and 0.25-percent both in rab- 
bits and man. However, its very weak my- 
driatic action limits its use for mydriasis as 
compared to other mydriatic agents. Cypro- 
heptadine with all its properties of being a 
powerful antiserotonin and antihistaminic 
agent failed in the dosage employed to delay 
the onset or change the course of the experi- 
mental anaphylactic uveitis in rabbits, when 
administered locally or systemically. How- 
ever, its use locally and systemically in cer- 
tain allergic disorders of the eye, such as 
allergic conjunctivitis, remains an interest- 
ing theoretical possibility, where a combined 
anti-allergic and mydriatic action may be de- 
sirable. 
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The action of Otrivint solution, a vaso- 
constrictor drug, modified for ophthalmic 
topical use, has been observed by me for 
nine years in several hundred patients. 

Otrivin is a decongestant of the imidazo- 
line series of chemical compounds. It was re- 
ported in 1953.* Its effect is similar to that 
of naphazoline§ (Privine Ciba) solution but 
is less intense and better tolerated. 

The chemical structure has been altered so 
that at present it is more effective and free 
of side-reactions. It has been released as a 
nasal decongestant and extensive experi- 
mental use indicates the safety of the drug 
and freedom from rebound congestion and 
habit formation. 

The chemical formula is xylometazoline 
hydrochloride with the accompanying struc- 
tural formula. 

For ophthalmic use it is prepared in 0.1- 
percent strength in a buffered solution. Sys- 
temically employed, its vasoconstrictor action 
produces a marked increase in blood pres- 
sure. In addition, it acts as a respiratory 


* From the Chicago Medical School. 

t Otrivin is a product of Ciba Pharmaceutical 
Products, Inc., Summit, New Jersey. 

+ Hurwitz, P.: Otrivin in Ophthalmology. EENT 
Monthly, 32:140-142 (March) 1953. 

§ Hurwitz, P., and Thompson, J. M.: Uses of 
naphazoline (Privine) in ophthalmology. Arch. 
Ophthal., 43:712, 1950. 


OPHTHALMIC OTRIVIN SOLUTION* 


Paut Hurwitz, M.D. 
Chicago, Illinois 


CH; 1; N —CH, 
cH,—c—7% S—cH.—c 
= 
CH, | NH—CH, 


-HCI—Ba—11391 
zoline hydrochloride 
stimulant. The vasoconstriction action is evi- 
dent in the most minute quantities. 

Otrivin solution has been utilized topically 
in almost every type of ocular pathology. 
However, it is of greatest value in surface 
ocular conditions with bulbar and palpebral 
congestion and its attendant symptoms. 
These symptoms consist primarily of tear- 
ing, photophobia, blepharospasm and smart- 
ing. Since Otrivin does not penetrate deeply, 
only superficial pathology is amenable to its 
influence, that is, the various forms of con- 
junctivitis, keratitis and inflammatory and 
congestive states of the lacrimal channels. 
The vasoconstrictor action of Otrivin com- 
mences immediately following ocular instil- 
lation and continues for two to four hours. 
It is well tolerated with a minimum of burn- 
ing sensation. 

The principal indications for its use in 
ophthalmology are for the relief of: 

1. Epiphora: (a) in congestive or inflam- 
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TABLE 1 


EFFreEctT OF OTRIVIN IN OPHTHALMOLOGY 


Symptom 


Etiology 


Undetermined 
Dacryostenosis 
Other causes 


Epiphora 


Not Improved 


Improved 


7 


Undetermined 
Chronic conjunctivitis 
Other causes 


Photophobia 


Chronic conjunctivitis 


Foreign-body sensation 
Other causes 


Congestion 
Smarting 


TOTALS 


matory states of the anterior segment of the 
eye and the palpebral conjunctiva or (b) in 
intumescence of the mucous membranes of 
the lacrimal system. 

2. Photophobia of any etiology. 

3. Ocular hyperemia where decongestion 
is indicated. 

In conjunctivitis, corneal pannus, and epi- 
scleritis, the smaller and superficial vessels 
are immediately constricted by Otrivin. 
Within two to three minutes, a maximum 
effect is reached with marked blanching of 
the conjunctival and episcleral vessels. 

In eyes with lightly pigmented irises, a 


slight mydriasis occasionally occurs about 


one hour after the instillation of several 
drops of Otrivin. There is no significant cy- 
cloplegia or loss of accommodation. In 
brown eyes, mydriasis is rare. No increase 
of intraocular pressure occurred in any eyes. 

Forty-eight successive cases were collected 
for this report. Otrivin was strikingly effec- 
tive in relieving epiphora, photophobia, con- 
junctival congestion, smarting and foreign 
body sensation. Thirty-four cases (70 per- 
cent) were symptomatically relieved. In epi- 
phora, in chronic conjunctivitis, incomplete 
dacryostenosis, keratitis and unknown 
causes, 57 percent (13 of 23 cases) were 
markedly improved. In photophobia due to 
keratoconjunctivitis, albinism, chronic con- 
junctivitis, cataract and undetermined etiol- 
ogy, 95 percent (16 of 17 cases) were mark- 


edly relieved with Otrivin solution used 
three times daily. The smarting, foreign 
body sensation, itching and redness of 
chronic conjunctivitis were markedly re- 
duced in all cases with Otrivin. Ocular de- 
congestion, for several hours duration, was 
a constant effect of the drug. Also alleviated 
were the lacrimation and blepharospasm as- 
sociated with bulbar hyperemia postsurgi- 
cally and in chemical or physical trauma to 
the eye. 

Otrivin cannot be considered antibac- 
terial, as is a local antibiotic, nor anti-inflam- 
matory in the manner of a topical steriod. 
As a vasoconstrictor and decongestant, how- 
ever, it eliminates the symptoms secondary 
to ocular hyperemia. 

Untoward reactions consisted of a mild 
burning sensation and an occasional blurring 
of vision. Otrivin has been used in patients 
for many months, three to four times daily, 
without damage or irritation to the conjunc- 
tiva or cornea. 


SUMMARY AND CONCLUSIONS 


The effect of Otrivin ophthalmic solution 
was observed in the eyes of several hundred 
patients over a period of nine years. Pre- 
sented are 48 ocular cases treated with Otri- 
vin solution with relief in 70 percent. 

Otrivin ophthalmic" solution is valuable in 
relieving photophobia, epiphora and burn- 
ing sensation in many types of ocular pa- 
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OPHTHALMIC OTRIVIN SOLUTION 


thology. It is an effective ocular deconges- 


tant. 
Otrivin solution may be used advanta- 
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geously in conjunction with many topical 


ocular drugs. 
55 East Washington Street (2) 


THE EFFECTS OF BETA RADIATION ON THE ANGLE OF THE 
ANTERIOR CHAMBER OF THE RABBIT EYE* 


DanreEL W. Docror, M.D., AND Ernesto M. Atmepa, M.D. 
New York 


Corneal vascularization has been a trouble- 
some obstacle to successful keratoplasty. 
Our experience, as well as that of others, 
has been that, in spite of preoperative beta 
radiation, superficial vessels have regrown 
into the graft and the more deeply situated 
ones have remained patent. Furthermore, in 
some cases secondary glaucoma has devel- 
oped. Several investigators have already re- 
ported the effects of beta rays on intraocular 
structures, a notable pathologic change being 
postradiation cataract. This complication may 
at times be risked if a clear cornea can be 
achieved. This is not true with glaucoma. 


The proximity of the angle meshwork to 
the limbus where the beta ray applicator is 
applied lends itself to radiation injury. The 
present study is designed to demonstrate 
the histologic changes occurring in the angle 
exposed to beta radiation. 


MATERIALS AND METHODS 


The strontium” applicator (serial No. 
Sp-1) used in this study is in equilibrium 
with yttrium”. It has an active diameter of 
5.0 mm. and an outside diameter of 12.7 mm. 
The source is covered by 2.0 mils of stainless 
steel and 10 mils of aluminum, and is doubly 
sealed hermetically. It has a shaft length of 
6.75 inches and a circular clear plexiglass 
10 cm. in diameter and 6.0 mm. in thickness 
which slides on the shaft. The calibration of 
the instrument as stated by the manufacturer 
(7-13-45) was 10 roentgen equivalent betas 


*From Manhattan Eye, Ear and Throat Hospi- 
tal. We wish to express our appreciation to the De- 
partment of Radiotherapy and to Dr. Chi for help- 
ful assistance in this project. 


per second. It has a penetrating effect of 
two to three mm. in the ocular tissues. 

Pigmented rabbits weighing 2.0 to 3.0 kg. 
were used in the experiment. Intravenous 
nembutal and topical tetracaine were used 
for anesthesia. The eyes were fully exposed 
with an infant’s speculum and the applica- 
tor was placed in a stand and held directly 
in contact against the limbus toward the 
sclera (fig. 1). 

Six rabbit eyes were each given a single 
dose of 3,000 rep and enucleated after 12, 


Fig. 1 (Doctor and Almeda). Technique of 
applying beta radiation. 
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Fig. 2 (Doctor and Almeda). Histologic 
sections of rabbit eyes given a single dose of 
3,000 rep and enucleated after (a) control, 
(b) 12 hours, (c) 48 hours, (d) 72 hours, 
(e) seven days, (f) 30 days, and (g) 60 
days, No histologic changes are visible in the 
angle of the anterior chamber. 
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48, and 72 hours; seven, 30, and 60 days, 
respectively. 

Three rabbit eyes were given 1,500 rep 
every week for two doses, making a total 
dose of 3,000 rep. The eyes were enucleated 
after 24 hours, seven and 30 days, respec- 
tively. 

Three rabbit eyes were given 1,500 rep in 
each eye every week for three doses making 
a total dose of 4,500 rep. Enucleation was 
done after 24 hours, seven and 30 days, 
respectively. 

Single doses of 6,000 rep, 12,000 rep and 
20,000 rep, respectively, were given to three 
rabbit eyes; the eyes were enucleated after 
14 days. 

A-total of 17 rabbit eyes were used in the 
experiment with two eyes as a control. 
RESULTS 
The eyes that received a total dose of 
3,000 to 4,500 rep showed no histologic 
changes in the angle of the anterior cham- 
ber. Similarly, the canal of Schlemm and the 
trabeculae suffered no changes. However, in 
eyes that received single doses of 6,000, 
12,000, and 20,000 rep, granular precipitated 
coagulum was present at the angle of the 
anterior chamber and, in some sections, there 
were granular precipitates containing some 
pigment particles in the posterior surface of 
the cornea and in the angle of the anterior 
chamber. Serial sections of the eyes showed 
no histologic changes in Schlemm’s canal and 
in the trabeculae. 


COMMENTS 


Bothman' reported the histologic changes 
in the human eye following roentgen and 
radium therapy. He found a slight amount 
of fibrinous material in back of the cornea 
and over the iris. There was scarcely any 
free pigment in the anterior chamber, and 
the spaces of Fontana contained granular 
brown pigment. The canal of Schlemm was 
normal and did not contain any pigment. In 
some of his sections, sclerosis of the pecti- 
nate ligament occurred. In one of his cases 


Fig. 3 (Doctor and Almeda). Histologic sections 
of rabbit eyes after 1,500 rep in two doses. Enu- 
cleation after (a) 24 hours, (b) seven days, and 
(c) 30 days. No histologic changes are visible in 
the angle of the anterior chamber. 


secondary glaucoma developed, presumably 
due to marked dispersion of pigment from 
the ciliary processes and posterior surface 
of the iris, with blocking of the spaces of 
Fontana. 

Strontium”, when used at a higher dose, 
that is, ranging up to 16,000 rep, predisposes 
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Fig. 4 (Doctor and Almeda). Histologic sections 
of rabbit eyes after 1,500 rep in three doses. Enu- 
cleation after (a) 24 hours, (b) seven days, and 
(c) 30 days. No histologic changes are visible in 
the angle of the anterior chamber. 


the eye to glaucoma.” This is due to an in- 
duced fibrosis in the region of Schlemm’s 
canal or the destruction of the aqueous veins 
in the area exposed te beta radiation.” 

In our experiment, higher dosages, rang- 
ing from 6,000 to 20,000 rep, showed no 
demonstrable histologic fibrosis in the region 


= 


Fig. 5 (Doctor and Almeda). (a) Single dose of 
6,000 rep. (b) Single dose of 12,000 rep. (c) 
Single dose of 20,000 rep. Enucleation for all speci- 
mens at 14 days. Note granular precipitated coagu- 
lum at the angle of the anterior chamber and some 
pigmented granular precipitates on the posterior 
surface of the cornea. No histologic changes in the 
canal of Schlemm and in the trabeculae are visible. 


of Schlemm’s canal or any destruction of the 
aqueous veins. However, as in Bothman’s 
reported cases, there were granular precipi- 
tated coagulum and scattered pigment par- 
ticles at the angle of the anterior chamber ; 
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however, there was no demonstrable pigment 
blocking the spaces of the trabeculae. The 
reaction produced in rabbit eyes was so 
slight that presumably it would not produce 
a secondary glaucoma. 


SUMMARY 


Histologic changes occurring in the cham- 
ber angle of rabbit eyes as a result of beta 
radiation have been demonstrated. 


Eyes receiving a total dose of 3,000 to 
4,500 rep (1 rad = 1.19 rep)* showed no 
histologic changes in the angle. Eyes that 
received a single dose of 6,000 to 20,000 rep 
showed granular precipitated coagulum in 
the angle meshwork. The implication of 
these changes in terms of secondary glau- 
coma has been discussed. 

572 Park Avenue (21). 

210 East 64th Street (21). 
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STRABISMUS ASSOCIATED WITH THYROID DISEASE 


Byron Smitu, M.D., anp Davin B. Soir, M.D. 
New York 


Most cases of thyroid disease can be ade- 
quately managed by the endocrinologist. 
There is, however, a group of patients who 
eventually require the care of the ophthal- 
mologist. We feel that the subject of the eye 
signs of thyroid disease and the treatment of 
exophthalmos are adequately covered in the 
literature. It is our intention to discuss those 
patients who present with annoying diplopia 
secondary to thyroid disease. Although this 
is not a large group, the affected patients, 
when treated, are a very grateful group. 


PHYSIOLOGY OF THE THYROID GLAND 


The physiology of the thyroid gland is not 
completely understood. We do know that the 
production of hormones by the thyroid gland 
is influenced by the amount of circulating 
thyrotropic hormone. This latter substance 
is produced by the basophylic cells of the an- 


terior lobe of the pituitary gland and these 
in turn are at least partially controlled by 
centers in the hypothalamus. 

The amount of circulating thyroid hor- 
mone also influences the production of thy- 
rotropic hormone by the anterior pituitary. 
An inverse relationship exists between the 
amount of circulating thyroid hormone and 
the production of thyrotropic hormone. Re- 
cent studies have indicated that in its purest 
form thyrotropic hormone does not cause 
exophthalmos ; there is evidence that a sepa- 
rate but closely associated exophthalmic fac- 
tor is produced by the cells of the anterior 
pituitary gland. 

The thyroid gland selectively concentrates 
iodine from the blood and incorporates this 
iodine, through various oxidative processes, 
into mono-and di-iodotyrosine. These, in 
turn, are condensed into tri-iodothyronine 
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and thyroxin. The latter substances are then 
stored in the thyroid colloid and _ released 
when needed. 

Thyrotropic hormone is thought to acti- 
vate proteolytic enzymes in the thyroid 
gland. The enzymes in turn degrade thyroid 
colloid. 

The normal daily iodine intake is between 
100 and 250 wg. The normal thyroid gland 
releases 75 to 125 yg. of hormonal iodine 
daily. There are normally between 3.5 and 
8.0 ug. of protein-bound iodine in the blood, 
80 percent of which is in the form of thy- 
roxin. The rest is triiodothyronine. 

The effects of thyroxin and triiodothyro- 
nine are qualitatively the same, but they do 
differ quantitatively. Thyroxin exerts its 
effect two or more days after administration 
and the duration of action is several days. 
The effect of triiodothyronine starts about 
six hours after administration and is over 
in 36 to 48 hours. 

The tests currently considered useful in 
determining thyroid function (1) 
basal metabolic rate; (2) serum _ protein- 
bound iodine; (3) radioactive iodine tests 
for thyroid uptake and for the rate of ap- 
pearance of protein-bound radioactive iodine 
in the serum after the administration of a 
tracer (4) cholesterol; (5) 
clinical response to therapeutic doses of io- 


are: 


dose ; serum 
dides; and (6) thyroid suppression tests. 
(Thyroid function in patients with hyper- 
thyroidism and diffuse hyperplasia cannot 


be easily suppressed, even by the adminis- 
tration of thyroxin and triiodothyronine. ) 


HYPERTHYROIDISM 

This is the disease entity which occurs 
when there is an excessive concentration of 
thyroid hormones in the blood. The etiology 
may be: 

1. Diffuse hyperplasia and hypertrophy of 
the thyroid gland ( Graves’ disease). 

2. An overproduction of thyroid hor- 
mones by an autonomous nodule or nodules 
(toxic nodule goiter). 

3. Excessive intake of thyroid hormone. 

In all of these forms of hyperthyroidism 
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there is an increased rate of tissue oxidation. 
Any of the following symptoms may be at- 
tributed to excessive secretion of thyroid 
hormones: increased basal metabolic rate, 
increased sweating, muscle wasting, weak- 
ness, tremor, increased bowel activity, in- 
creased appetite, rapid and irregular heart 
action, weight loss and apprehensiveness. 

In Graves’ disease ocular abnormalities 
also occur. These changes are the result of 
the deposition of highly polymerized muco- 
polysaccharides in the ocular muscles and 
in the interstitial tissues of the orbit. An 
associated pretibial edema may be present 
also. 

Patients with toxic nodular goiter do not 
develop proptosis or periorbital edema, but 
may show lid-lag and lid restriction. 

The ophthalmic form of Graves’ disease 
presents a special problem. Although the 
symptoms often subside and the proptosis 
decreases, most patients with exophthalmos 
and ophthalmoplegia associated with Graves’ 
disease enter a state of chronic fibrosis of 
the orbital contents. The treatment of hyper- 
thyroidism should be left in the hands of the 
endocrinologist. Radioactive pro- 
tracted therapy with the antithyroid drugs 
and thyroidectomy are all useful, depending 
upon the individual case. The progress of 
the ocular abnormalities is not related to the 


iodine, 


state of the systemic disease. Progressive 
ocular changes may occur in thyrotoxic, as 
well as in hypothyroid, states. A state of 
hypothyroidism is to be avoided following 
Graves’ disease in a patient with eye signs. 


OCULAR MUSCLE ABNORMALITIES 


Ocular muscle abnormalities may, or may 
not, be associated with exophthalmos. Duke- 
Elder differentiates those abnormalities asso- 
ciated with exophthalmos and those occur- 
ring in the absence of exophthalmos. 

The most common disturbance is that in- 
volving upward gaze; next is the loss of 
abduction. In unilateral cases the limitation 
of movement is often associated with 
marked secondary overactions. 

The pathologic changes in the extraocular 
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muscles of those cases where the imbalance 
is not on the basis of exophthalmic ophthal- 
moplegia include edema, lymphocytic infil- 
tration, degenerative changes in the muscle 
fibers and the terminal nerve endings and 
fatty infiltration. 

In exophthalmic ophthalmoplegia all or- 
bital tissues are involved and the findings 
are edema, lymphocytic infiltration and 
marked fibrosis and areas of waxy degenera- 
tion in the extraocular muscles. 

Patients affected by extraocular muscle 
abnormalities related to thyroid dysfunction 
may complain of persistent diplopia and re- 
lated headache and 


symptoms such as 


nausea. If all active signs of thyroid disease 
have ceased and if there is a persistent ex- 
traocular muscle problem, surgery is indi- 


cated. The surgical procedure chosen should, 
in most cases, aim for a functional lengthen- 
ing of muscles rather than an augmentation 
of their action. For example, the failure of 
the patients to look upward is usually due 
to an inability of the inferior rectus muscle 
to relax, rather than to a paresis of the 
elevators of the eye. 


CASE REPORTS 

Case 1 

J. M., a 61-year-old woman, noted the onset of 
diplopia in December, 1954. The patient had received 
radioactive iodine in 1949. At that time her right eye 
was proptosed but has gradually subsided. In No- 
vember, 1954, the patient again developed proptosis 
and also diplopia. The left eye was proptosed more 
than the right and a double elevator paralysis was 
present. 

During May, 1957, the patient’s vision in the right 
eye was 20/40 correctible to 20/20 by +1.25D. sph. 
— —2.5D. cyl. ax. 15°; the left eye was 20/70 cor- 
rectible to 20/20 by +0.5D. sph. > —1.5D. cyl. ax. 
165°. 

The exophthalmometer reading was 21 mm. for 
the right eye and 23 mm. for the left. Orbital margin 
distance was 100 mm. The left eye was markedly 
proptosed and on May 16, 1957, an orbital decom- 
pression was performed on the left eye. The result 
was very satisfactory. 

The patient’s ocular muscle measurements on No- 
vember 7, 1957, were: Right, hypertropia of 55 diop- 
ters at 20 feet. An identical vertical deviation was 
present in the primary position at near range. The 
near-point of convergence was 74 mm. 

Screen comitance tests showed a lag of both 
elevators in the left eye and a lag of both depressors 
in the right eye. Near range measurements were as 


follows: 


RH 40° 

XT 10RHT 40° 


50° 


ST 184 RHT 454 
RHT 45+ 
ST 10° RH™ 50° 


Eyes Right Eyes Left 


The following surgical procedures were per- 
formed during November, 1957: 5.0-mm. recession, 
left inferior rectus; 8.0-mm. resection, left superior 
rectus; 8.0-mm. resection, right inferior rectus; 
6.0-mm. resection, right superior oblique. 

On the first postoperative day there was an LH* 
40* in the primary position. On the same day the left 
inferior rectus muscle was reinserted at its original 
insertion. 

On January 7, 1958, the patient was found to be 
orthophoric for distance and near in the primary 
position. Her cardinal field measurements were: 


LH’ 6 


XT’ 84 


ORTHO LH’ 44 


Eyes Right Eyes Left 
The patient was very satisfied; she no longer ex- 

perienced diplopia and was able to superimpose the 

Worth four dots at distance and near (figs. 1 and 2). 


Case 2 
M. V., a 35-year-old woman, noted double vision 
during April, 1950. The patient had had a thyroidec- 


Fig. 1 (Smith and Soll). Case 1. J. M. The ex- 
ophthalmos, left hypotropia, and retraction of the 
left upper lid are outstanding in the preoperative 
photograph taken in May, 1957. 
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Fig. 2 (Smith and Soll). Case 1. J. M. Postopera- 
tive view January 22, 1958, after left orbital decom- 
pression and extraocular muscle surgery. 


tomy during December, 1949. At that time her basal 
metabolism rate was +47. The BMR during July, 
1950, was —1. 

The patient claimed that there was a vertical sep- 
aration of images. In November, 1950, her vision in 
the right eye was 20/30, correctable to 20/20 by 
—1.5D. sph. > +1.0D. cyl. ax. 105°. Left eye 
vision was 20/20 without correction. 

Extraocular muscle measurements were done and 
the screen comitance test showed a lag of the right 
superior rectus muscle and overaction of the left in- 
ferior oblique. She preferred fixation with the left 
eye. The deviation for distant fixation was X™ 8* 
with an LH™ of 40*, at near range X™ 8* and 
LH”™ 404. 


XT 124 LH 544 10+ 


Eyes Right Eyes Left 

The patient had a head tilt toward the right and 
fused most of the time. 

On December 6, 1950, under general anesthesia 
the right superior rectus muscle was recessed five 
mm., the left superior rectus muscle was recessed 
three mm., the left inferior rectus muscle was re- 
sected five mm., the left inferior oblique muscle was 
recessed six mm. and left superior oblique muscle 
was resected 10 mm. 

On December 13, 1950, there was LH 15° in the 
primary position. The patient was given a prismatic 
correction of six prism diopters base-up in the 
right eye and six prism diopters base-down in the 
left. By December 20, 1950, she was able to fuse 
in all fields, except up and to the right. 

On January, 1951, the patient held her head 


Fig. 3 (Smith and Soll). Case 2. M. V. Preopera- 
tive photograph, November, 1950, showing the down- 
ward deviation of the right eye during fixation with 
the left eye. 


straight and screened an LH of three prism diopters. 
On April 28, 1952 the residual phoria was X2* in 
the distance and X10* at near in the primary posi- 
tion. 
x104 


x104 
NEAR 


X6* LH 24 


x6* 


Eyes Right Eyes Left 


Fusion was present in all fields of gaze. 
By September 30, 1957, the patient measured 


x24 


The patient is comfortable and at present wears 
only a near vision correction (figs. 3 and 4). 


Case 3 


G. S., a 36-year-old white man, was first seen on 
March 6, 1959. The patient gave a history of verti- 
cal diplopia since 1958. A diagnosis of hyperthyroid- 
ism had been made during 1958, and in October, 
1958, a thyroidectomy was performed. The patient 
first noted diplopia three weeks after the thyroid- 
ectomy. 

His vision during March, 1959, was 20/20 in the 
right eye and 20/20 in the left. Screen comitance 
tests showed a lag of the left superior rectus and left 
superior oblique muscles. The patient tilted his head 


‘back to avoid diplopia. Prism cover test revealed a 


Fig. 4 (Smith and Soll). Case 2. M. V. Postopera- 
tive photograph, January 1951, following restoration 
of single binocular vision in all fields of gaze. 
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Fig. 5 (Smith and Soll). Case 3. G. S. Preopera- 
tive photograph, showing fixation with the left 
paretic eye, May, 1959. 


Fig. 6 (Smith and Soll). Case 3. G. S. Preopera- 
tive views during gaze (a) up and right and (b) up 
and left. Restriction of elevation of the left eye is 
evident, May, 1959. 


Fig. 7 (Smith and Soll). Case 3. G. S. Preopera- 
tive photograph, showing fixation with the right eye 
and downward deviation of the left eye due to dis- 
ease involving the left inferior rectus muscle. 
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RHT of 20* in distance fixation. At near range 


esotropia of 2° anda RHT of 10°. 
RH? 20° RHT 35° 
NEAR 


RHT 44 RH? 84 


Eyes Right Eyes Left 
On May 3, 1959, the left inferior rectus muscle 
was recessed 5.5 mm. This muscle was found to pre- 
vent free elevation of the left eye during a forced 
duction test with forceps at the time of surgery. 
In May, 1959: 


S$’ 2RH’ 84 


RH’ 24 


RH’ TRACE 


X’ 54 RH’ 104 
X’ RH’ & 
Xx’ 74 LH’ 34 


Eyes Right Eyes Left 


The patient had binocular vision from five to 10 
degrees above to 20 degrees below the horizontal 
for distance and near. 

On August 14, 1959, he was orthophoric for dis- 
tance on near fixation in the primary position. The 
near-point of convergence was 100 mm. 


RH 64 
X9 LH TRACE oO 
Eyes Right Eyes Left 
The patient has binocular vision from 40 degrees 
above to 45 degrees below the horizontal for distance 


and near. He no longer tilts his head back and in 
general is quite comfortable. 


DISCUSSION 


A series of three patients with extraocular 
muscle disturbances secondary to thyroid 
disease have been described. The physiology 
of the thyroid gland and its relation to dis- 
turbances in the function of the extraocular 
muscles is described. The histologic find- 
ings in the extraocular muscles of patients 
with thyroid disease are described. 


Fig. 8 (Smith and Soll). Case 3. G. S. Three-month postoperative photographs, showing binocular vision 
from 40 degrees above to 45 degrees below the horizontal. 
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We feel strongly that patients with extra- 
ocular muscle problems secondary to thyroid 
disease should be given the full benefit of 
surgical correction when their measurements 
stabilize. The surgical procedure should be 
tailored to the individual problem and in all 
cases a forced duction test should be done 
at the time of surgery. In general, better 
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results will be obtained by recessions and 
by working on the yoke muscles of diseased, 
underacting muscles. If there is limitation 
of movement because of adhesions of the 
diseased muscle to the globe these should be 
freed. 

Good fusion is an asset in the prognosis. 


722 Park Avenue (21). 
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EYE DISTURBANCES IN BROMIDE INTOXICATION* 


Max Levin, M.D. 
New York 


Adolf Meyer, the first director of the 
Henry Phipps Psychiatric Clinic in Balti- 
more, used to tell a story on himself. In the 
days before the Wassermann test he showed 
his students a case of dementia paralytica 
just admitted to the hospital and not yet 
fully worked up. A few weeks later the pa- 
tient astonished everyone by making a full 
recovery. He had had nothing more than a 
bromide intoxication. One of the things that 
had misled Dr. Meyer was that the patient 
on admission had had Argyll Robertson pu- 
pils. 

When one considers that in bromide in- 


* From the Department of Neurology and Neu- 
rosurgery, The New York Medical College, Flower 
and Fifth Avenue Hospitals. 


toxication there are tremors, slurring of 
speech and unsteadiness of gait and station, 
to say nothing of mental symptoms, we can 
understand how even a diagnostician as emi- 
nent as Meyer could mistake a case for neu- 
rosyphilis. The object of this paper is to 
call attention to eye disturbances in bromide 
intoxication, as seen in a series of 70 cases 
that have formed the basis of previous 
studies." 

When a patient takes bromide to excess 
or for too long a time, he may develop a 
simple bromide intoxication, a condition 
characterized by dullness, irritability, and 
similar nonspecific symptoms, coupled with 
the neurologic signs already noted. At this 
stage he is not grossly psychotic; he is 
oriented and rational. 
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If he then continues to take the drug, he 
may develop any of three severe psychoses: 

1. Delirum is the most common. Here the 
patient is confused and disoriented and 
usually has hallucinations and delusions. 

2. An acute transitory schizophrenia may 
appear in those who already have a schizoid 
personality. This condition resembles “or- 
dinary” schizophrenia except that it is likely 
to clear up if the bromide is stopped (though 
not right away). a 

3. Hallucinosis, which differs from de- 
lirium in that the patient is well oriented. 
This corresponds to the difference between 
alcoholic hallucinosis and alcoholic delirium. 

sromide intoxication usually clears up if 
the drug is stopped. Recovery seldom takes 
place immediately, however, and may take a 
long time. There is no correlation between 
the level of concentration of bromide in the 
blood serum and the clinical state. If a pa- 
tient in severe delirium has a high serum 
bromide level, one cannot predict whether 
he will recover tomorrow, when the level is 
still high, or, on the other hand, whether he 
will remain delirious for many months, long 
after the drug has been cleared out of his 
system. 

The cases in my series were studied care- 
fully from the psychiatric standpoint ; how- 
ever, none of them was seen by an ophthal- 
mologist. 


EYE SYMPTOMS 
Complaints in some cases were noted dur- 
ing the intoxication. In others they were de- 
scribed retrospectively upon recovery. 


DISTURBANCES OF COLOR. 


Some patients complained that objects did 
not seem to have their natural color. Ob- 
jects, including the faces of people, appeared 
“black,” darker than natural. Some said it 
was as if there were a “scum” over their 
eyes. 

Case 1. A detailed account of this case was 


given in an earlier paper”* where it was listed as 
Case 5 (Mrs. E.). The patient had a bromide de- 


lirium, during which she often complained that 
things did not seem to have their right color. They 
looked dark or black. 

On her third day in the hospital, at noon, she 
said, “I guess it’s night; or is it daytime? Which 
is it? I believe my eyes aren’t what they ought to 
be. If I have them shut, everything is just black; 
if I have them open, I mean.” 

On the other hand, at times she seemed to per- 
ceive lightness correctly but it did not tally with 
her notion that everything was dark, so that she 
complained that things looked brighter than they 
should. On her 18th day, at 11 A.m., she said, “It 
looks as though it’s daylight but I don’t believe it. 
Is it? I believe it’s night and yet it always looks 
like daylight.” She once complained of inability to 
appreciate other colors, saying, “Everything just 
looks like black and white.” 

Case 2. A man, aged 66 years, bromide delirium. 
The patient was asked, “How is your eyesight?” 
and replied, “It’s delusive, delusive in variation of 
color. It’s weak in what the natural physical 
strength is.” (What do you mean by delusive in 
color?) “If a color is weak, it’s delusive, ain’t it? 
Call the color faint. That covers it, to say only a 
faint color. They should be a little bit stronger.” 


DISTURBANCES IN FORM AND OUTLINE 


The most common complaint of all was 
that things looked “blurred” and print ap- 
peared “run together in a black streak.” A 
patient said that things looked “drizzly,” 
another that they seemed to “dazzle,” a third 
that they seemed “bleary, twittery like,” a 
fourth that everything seemed “foggy,” a 
fifth that “everything is dim—my eyes are 
not clear like they used to be.” 


APPARENT MOVEMENT 

Patients said that things seemed to move, 
like the wavy movement of the air over a 
stove. The patient in Case 2 said that “things 
look wavy like,” illustrating by wriggling his 
fingers. A patient on recovery recalled that 
the landscape outside the window had 
“seemed to be moving.” 


Case 3. This patient was admitted to the Harris- 
burg State Hospital in 1931 at the age of 53 years. 
She was reported as Case 3 in my first paper.” * In 
1933 she was readmitted in another bromide de- 
lirium. She is the only patient I have ever seen who 
had two attacks of bromide delirium. In both at- 
tacks she complained bitterly of a “conglamered” 
head feeling, a word she coined to describe a feel- 
ing of confusion. In her first attack she complained 
that things looked “black,” including the faces of 
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the nurses. In her second attack things looked 
“blurred.” 

On her ninth day in hospital she said, “Along 
the wall there’s things running up and down; they 
just look like small articles, like strips of things, 
running up and down just as fast as they can go, 
like waves running up and down.” She saw “like a 
hazy cloud” in the room and saw (and smelled) 
“fumes.” A few days later she complained of “not 
being able to see; I can hardly distinguish you. 
Everything’s blurred.” 

Case 4. A woman, aged 39 years, in a bromide 
delirium complained spontaneously, “I can’t tell you 
what’s wrong with my eyes. Things look to me as 
if they’re just disappearing—I don’t know where 
they go to.” (What things do you mean?) “I don't 
know. It just seems like a shadow. Things just 
seem to be moving in front of me all the time.” 


PHOTOPHOBIA 


Photophobia was seen in two cases. The 
patient in Case 1 complained of hypersensi- 
tiveness to light and sound. She said in dis- 
tress, “It seems like it’s going to last forever, 
this noise. It’s like someone gets real close to 
you and rubs around your ear’ (she illus- 
trated by inserting a finger in her ear and 
rubbing). Two days later she complained, 
“Everything seems so loud in here—the tele- 
phone bell and things like that. (Everything 
is) so loud and noisy. . . . I (feel I would) 
just like to stay in the corner in the dark. 
The lights seem too bright.” 

Case 5. A woman, aged 33 years, had a delirium 
in which bromides and barbiturates both seemed to 
be causal factors. On admission the pupils were of 
maximum size. As she improved and recovered they 
grew smaller. On her 16th day in hospital, when 
the pupils were examined with a flashlight, she re- 


acted as if in pain and exclaimed, “It feels like 
you're pulling my teeth.” 


ALTERATION OF 
OBJECTS 


THE APPARENT SIZE OF 


Many patients complained of micropsia 
(and one or two of macropsia). Thus the 
patient in Case 1, seeing me take notes, said 
“Nobody can read that—the letters and fig- 
ures are so small.” After a visit from her 
daughter, the patient said the young woman 
“seems too little” to be her daughter. Inci- 
dentally, she had a corresponding disturb- 
ance of body image: she often complained of 
a feeling that her body parts were too small, 
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mentioning specifically her face, breasts and 
vulva. “I just feel as though I’m shrinking. 
... It always seems as though my head ought 
to be bigger and have more in it. It feels as 
though it sort of went together” (illustrating 
with her hands compressing the two sides of 
her head). Her vulva “feels all closed up, as 
though I wouldn’t be able to pass water... . 
I feel just as though I don’t have all that be- 
longs to me.” 

A woman, aged 56 years, upon recov- 
ery from a bromide delirium, recalled, “| 
couldn’t see very well. Everything seemed to 
be at a great distance.” 

Two patients had lilliputian hallucina- 
tions. Of the cases in my first paper** Mr. 
B. saw “ladies two feet tall” and Miss H. 
saw an elephant three feet high. 


DIPLOPIA 


This disturbance occurred in only one case 


(Case 13 below). 


DELUSIONS CONCERNING THE EYES 


Case 6. is of interest though it is not one of 
bromide intoxication. An intelligent man, aged 39 
years, was brought to the hospital because of de- 
lirium tremens, which cleared up en route. He re- 
called that in his delirium “I seemed to be travel- 
ling in a deep twilight. Not dark—I could see ob- 
jects, but I couldn’t distinguish them plainly. 
Everything was just like a photograph. There’s no 
color in a photograph. I'll give you an illustration: 
if you enter this room at twilight, the colors of 
things aren’t so plain. Also, the outlines (of ob- 
jects) were a little hazy, they weren't clear cut.” 

Case 7. A woman, aged 31 years, had a severe 
bromide hallucinosis which cleared up on her 25th 
day in the hospital. At no time did she complain of 
disturbed vision, but she had many delusions con- 
cerning her eyes. Thus on the seventh day she said, 
“The cat scratched me on the eye last night.” She 
could not say which eye. When I said I was going 
to examine her eyes, she said, “I have a giass eye.” 
(How do you know?) “That’s what I was told.” 
Again she could not say which eye it was. 

On the 21st day: (How are your eyes?) “They 
feel fine now, they were touched from Heaven this 
morning. They were all cut in pieces last night.” 
(How was that done?) “They have some kind of a 
machine they look through from one room to the 
other—television or something. The Scriptures 
were written on my eyes.” (How is that possible?) 
“God can do anything.” (How did they cut your 
eyes up?) “With that machine they use. They 
didn’t get away with me, because I prayed. . . . I 
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started to pray and they went down on their knees 
and turned to stone.” 

On admission the pupils were of maximum size. 
On the 34th day, when she had been well for two 
weeks, they were just a little larger than average; 
they were a little irregular and reacted a bit slug- 
gishly to light. 


VISUAL HALLUCINATIONS 


Many patients have visual hallucinations. 


Case 8. A woman, aged 44 years, had a severe 
bromide hallucinosis. She was an uneducated super- 
stitious woman from a rural region in the south. 
In her hallucinosis she thought she was being tor- 
mented by a Mrs. Murphy, whom she had once 
worked for as a domestic. She said Mrs. Murphy 
was throwing “white chalk dust” at her, and she 
could see Mrs. Murphy's “spirit” on the ceiling. 
Her pupils were large and reacted sluggishly to 
light. 

Case 9. A woman, aged 74 years, who had been 
a heavy drinker for many years developed a severe 
bromide delirium which cleared up on her seventh 
day in hospital. In her delirium there were many 
hallucinations of “smoke.”” She mistook her bedside 
table for a stove and said, “There’s something 
wrong with the gas. It’s coming up from the stove 
in swirls. . . . Show me a coal stove that doesn’t 
smoke once in a while.” Looking at the wall, she 
said, “If they don’t get this smoke attended to, 
they'll ruin this paper.” After her recovery she did 
not remember having seen smoke but she did re- 
member that things had looked “bleary, as if there 
was a cloud. They didn’t look clear and bright, like 
they do now.” 

Case 10. A woman, aged 60 years, in a bromide 
delirium said she saw people hurling babies from 
windows opposite hers. She mistook the hypoder- 
moclysis apparatus in the corner of the room for 
“flames” issuing from the wall. She thought the 
nurse standing nearby wore a “bright green” gown. 
She often saw snakes, once called to the nurse, 
“There’s a snake on the floor—it’s in my hand 
now.” One morning, when the nurse suggested she 
get out of bed, she protested, “No, there are snakes 
on the floor.” On her 33rd day in hospital she com- 
plained, “I can’t see any more. I think my eyes 
are out.” She recovered in her third month in hos- 
pital. 


Snakes were seen also by the patient in 
Case 3. One day during her first attack she 
said, “Can you see that snake over there 
wriggling its head? I know it’s not real but it 
worries me just the same.” 


OCULAR SIGNS 


Objective signs were confined to altera- 
tions in the size and reaction of the pupils. 


Abnormality of size invariably consisted of 
mydriasis, which occurred often. Miosis was 
never seen. This fact, together with the fre- 
quency of micropsia and the blurring of vi- 
sion, encourages the assumption of a paresis 
of accommodation. A few examples will be 
given. 


Case 11. A man, aged 56 years, was in bromide 
delirium. On admission the pupils were large and 
irregular in outline. They reacted sluggishly to 
light and fairly well on accommodation. He com- 
plained of blurring of vision. He gradually im- 
proved, and on the 19th day in hospital he said 
the blurring had almost cleared up. The pupils are 
now of average size, only slightly irregular and re- 
act normally. He recovered from the delirium in 
his fourth week in hospital. 

Case 12. A woman, aged 40 years, with me- 
ningovascular syphilis. Five weeks before admission 
she suddenly developed a left hemiplegia and was 
found to have high blood pressure. Salt was re- 
stricted and she was given bromide. A few weeks 
later she became delirious and on admission the 
serum bromide level was 175 mg. percent. The pu- 
pils were large and did not react at all to light or 
on accommodation. The delirium cleared up a few 
days after admission. Four weeks after admission 
the pupils were of average size but irregular in 
outline; they reacted sluggishly to light and nor- 
mally on accommodation. 

Case 13. This case has already been reported’ 
A woman, aged 40 years, was admitted to the hos- 
pital with an inadequate history. She was in a se- 
vere delirium, with the neurologic, serologic and 
spinal fluid findings of dementia paralytica. She 
was feeble and emaciated, weighing 92 pounds. 
Since patients with this disease, if they live long 
enough, are likely to end up in a “paralytic delir- 
ium,” we could have been excused if we had sup- 
posed the patient to be in the terminal stage of 
dementia paralytica. But the serum bromide level 
was 350 mg. percent, which is high. With fingers 
crossed, we watched her from day to day. On her 
10th day in hospital she emerged from the delirium 
and re-examination now showed that her dementia 
paralytica, far from being advanced, was only in its 
incipiency. This woman, because of fatigue and 
other nonspecific symptoms of an early dementia 
paralytica, had been given bromide and one week 
before admission had entered a bromide delirium. 

On admission the pupils were of moderate size 
and irregular; they did not react to light and 
showed only the barest reaction on accommodation. 
After recovery from the delirium they still did not 
react to light but now they reacted moderately well 
on accommodation. 


DIscUSSION 


Cases 12 and 13 show the wisdom of do- 
ing a serum bromide test routinely in every 
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acute case admitted to a psychiatric service. 
If the patients had been given penicillin and 
had not had a bromide test, they could have 
been misdiagnosed as cases of neurosyphilis 
responding to antiluetic treatment. No one 
will ever know how many patients with an 
unrecognized acute transitory bromide schiz- 
ophrenia have received electric shock treat- 
ment which they did not need and which 
mistakenly was given credit for their recov- 
ery. 

Curran,’ in a report of 50 cases of bromide 
psychoses, wrote, “Pupillary changes were 
noted in practically all these cases, the most 
common finding being widely dilated pupils 
which reacted sluggishly to light. At times 
the pupils were irregular, unequal or mark- 
edly constricted.” 

Craven,* in a study of eight cases of bro- 
mide intoxication, noted the pupils in seven 
cases. In all seven they were “widely di- 
lated.” In a later paper, however, he and 
Lancaster* reported a single case of severe 
intoxication with coma in which the pupils 
were pinpoint in size. 

In a case of bromide delirium reported by 
Burns® the pupils were dilated, as they were 
in another case reported by Burns and Hen- 
derson,® 

Hanes and Yates,’ reviewing 400 cases, 
included dilated pupils among the “chief 
signs and symptoms,” and made no mention 
of small pupils. 

Bucy, Weaver, and Camp* reported a case 
of bromide delirium in which the pupils 
were small. 

Perkins,® in a review of 27 cases at the 


Boston City Hospital, noted dilated pupils in 
two cases and small pupils in one. 

We may conclude that abnormality of 
pupil size, when it occurs in bromide intoxi- 
cation, consists, with rare exceptions, of 
mydriasis. 

In respect to pupillary size there is an 
interesting contrast between bromide and 
barbiturate intoxication, for in barbiturate 
intoxication mydriasis and miosis seem to 
occur with equal frequency. To cite just a 
few cases, mydriasis was observed by Danne- 
mann,’® Fantus,"’ and Spear, Katz and Sath- 
mary,’* while miosis was noted by Cohen 
and Gildea,** Chang and Tainter,’* Cohn, 
Savage and Raines," and Weissman.** 

The reason for this contrast is not known. 
It may be related to the fact that bromide is 
seldom used with suicidal intent and cases of 
intoxication usually develop slowly. With 
barbiturates, however, there are two groups 
of cases ; the intoxications that arise from the 
chronic ingestion of average doses and those 
from a single massive dose. But there ap- 
pears to be no correlation between manner 
of development of intoxication and pupillary 
size, for in cases of barbiturate intoxication 
from suicidal attempt both large pupils’? and 
small pupils'®'® have been seen. 


SUMMARY 


Bromide intoxication can give rise to 
various ocular symptoms, as well as to 
changes pupillary and reaction. 
Change in size, when it occurs, consists, with 
rare exceptions, of mydriasis. 

350 Central Park West (25). 
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THE USE OF HEPARIN IN THE TREATMENT OF 
DIABETIC RETINOPATHY* 


A PRELIMINARY REPORT 


Joun K. Fintey, M.D. 
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AND 


Harry S. WeaveR, JRr., M.D. 


Philadelphia, Pennsylvania 


An unexpected aftermath of the discovery consequence of increased longevity of di- 
of insulin is the increased visual morbidity abetics, thereby allowing time for morbid 
in diabetes mellitus secondary to pathologic processes to develop. There is little doubt 
alterations of the smaller vessels of the that the characteristic late pathology occurs 
retina. Many authorities regard this as a as a result of metabolic disturbances which 
operate through a relatively long interval. 

Numerous theories of etiology have been 

rom the Department of Ophthalmology, The F ; : 
Hahnemann Medical College and Hospital, Phila- ¢"umerated and studied.’ Pre-eminent is the 
delphia, Pennsylvania. one which attributes the vascular pathology 
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to an uncontrolled status of blood glucose 
levels. Statistical studies indicate that ade- 
quate glucose control results in prevention 
of the retinal changes. This concept is re- 
futed by the observation of retinopathy in 
mild and controlled diabetics.? Disturbances 
of lipid metabolism are recognized as promi- 
nent features of the diabetic state and con- 
temporary medical concepts hold that control 
of blood glucose levels will effect control of 
the lipid disorders.* 

The truth of this has long been evident 
through observation that both lipogenesis 
and ketosis are normalized in the presence 
of an adequate insulin supply. The concept 
of a causative relation between disordered 
lipid metabolism and diabetic retinopathy 
has been previously entertained without, 
however, adequate interest because of the 
ready control of lipid disorders with insulin. 
Hence, if such a concept is to receive serious 
consideration, a metabolic lipid disorder 
should be present in diabetes which is not 
controlled with insulin. 

The existence of such disorders in dia- 
betes mellitus has recently been shown by 
Finley* who has demonstrated that fasting 
serum chylomicron levels are above normal 
in controlled glucose states, and by Bierman 
and associates’ who have shown that con- 
trolled diabetics carry above normal fasting 
serum levels of nonesterified fatty acids. 
These two observations may possess some 
interrelating aspects and they lend substance 
to the possibility that disordered lipid me- 
tabolism may contribute to the etiology of 
the retinopathy of diabetes mellitus. This 
idea has been given further credence by the 
studies of Wolter® and Friedenwald’ who 
found lipid material in both the exudative 
lesions and the microaneurysms of the 
retina. 

In the present study a hypothetical con- 
cept has been predicated upon this possi- 
bility: Long-term abnormal elevation of 
serum triglycerides in diabetes mellitus re- 
sults in the characteristic retinopathy of this 
disease. If this hypothesis is accurate then 
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reduction of serum triglyceride levels may 
result in amelioration of the retinopathy. 
Hahn,* in 1941, discovered the clearing of 
chylomicrons from the blood through the 
action of heparin. Subsequently, Korn® dem- 
onstrated the formation of a lipoprotein 
lipase which performs the clearing action 
using heparin as an activating agent. This 
present study is concerned with the use of 
heparin as a clearing agent for serum chy- 
lomicrons in the treatment of diabetic reti- 
nopathy. Dark field microscopy, the method 
used for the determination of serum chylo- 
micron levels, is described elsewhere.* 


METHOD 


Tablets containing 1,500 international 
units of crude heparin* were administered 
through the sublingual route, four times 
daily after meals and at bedtime to 10 dia- 
betic patients with retinopathy. The degree 
of retinopathy varied. Four patients exhib- 
ited a scattering of characteristic retinal 
microaneurysms without evidence of exuda- 
tion. The remaining six patients presented 
both microaneurysms and _ yellowish-white 
exudative material. Two of these six had 
severe retinopathy with extensive macu- 
lar involvement and visual loss. Retinitis 
proliferans was not present in any patients 
studied. Known diabetes was present in this 
group for periods of less than 12 years. 
There were six females and three males 
ranging in age from 43 to 70 years. One pa- 
tient controlled glucose blood levels with diet 
alone while the remaining nine patients used 
varying amounts and kinds of insulin. 

The state of glucose control was considered 
to be good in two patients since their fasting 
Folin-Wu glucose leveis had not exceeded 
120 mg./ml. in six-week determinations dur- 
ing the two-year period prior to this study. 
Fasting serum chylomicron determinations 
were made prior to the study and also at 
two- or four-week intervals and, in some in- 


*Clarin tablets were supplied through the cour- 
tesy of the Thos. Leeming Company, 155 East 44th 
Street, New York 17, New York. 
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stances, these were correlated with fasting 
blood glucose determinations. Observations 
of the ocular fundi of each patient were 
made at two- and four-week intervals and 
retinal photographs of one patient were ob- 
tained on three occasions during the study. 
This report is made at the termination of six 
months of continuous administration of hep- 
arin. 
RESULTS 

All patients with retinal exudation had 
partial regression of these lesions. In three, 
this was accompanied by subjective improve- 
ment in visual acuity. The mode of observed 
regression was: 

The exudative material, which in the be- 
ginning formed solid masses, underwent a 
process of decoalescence, resulting in more 
particulate formation. Disappearance of the 
center of a given mass occurred with the 
particulate matter forming the semblance of 
a ring. With continued therapy, partial ele- 
ments of the ring disappeared, leaving scat- 
tered particulates in a broken circle. This 
process was cumulative so that, with time, 
entire individual masses of exudate seemingly 
became disseminated and were presumably 
absorbed. 

Although the changes observed in the exu- 
dative masses were positive and easily de- 
termined, this was not the case with the mi- 
croaneurysms. Recollection of observations 
of these lesions are somewhat elusive and 
accurate recording of changes is difficult. 
Photographic evidence is poor and positive 
knowledge of disappearance can be obtained 
only by repeatedly observing small retinal 
areas and attempting accurate counts of the 
lesions. Through application of this method 
disappearance of microaneurysms was ob- 
served in four patients. This was preceded 
by'an increasing pallor of the lesions and a 
dimunition of their size. 

Reduction in the number of chylomicrons 
of the fasting serum was observed in all pa- 
tients ; this paralleled the length of time dur- 
ing which heparin had been administered. 
The time varied but an average of eight to 


16 weeks elapsed before observation of re- 
duced chylomicron levels. Although reduc- 
tion of the chylomicron levels was constant 
in the entire series only two patients attained 
normal fasting levels during the period un- 
der study. No correlation was found be- 
tween fasting levels of chylomicrons and 
glucose. The administration of heparin ap- 
peared to have no influence upon the levels 
of fasting glucose. 


COMMENT 


Reduction of fasting serum triglyceride 
levels has been accompanied by regression 
of the characteristic retinal lesions of diabe- 
tes. Van Eck” has recently published results 
of a study of diabetic retinopathy which ap- 
parently parallels the results of the present 
study. His patients were placed upon a low- 
fat diet for periods of 12 and 18 months, 
with resulting reduction of serum triglycer- 
ide levels and regression of retinal lesions. 
If these observations are other than coin- 
cidental it appears that the elevated serum 
triglyceride levels found in diabetic patients* 
contribute to the retinopathy of this disease 
and it would seem probable that they also in- 
fluence the development of the renal lesions. 
It would be of interest to ascertain if the 
elevation of the nonesterified fatty acid frac- 
tion of serum is also reversed through ap- 
plication of these therapeutic methods. 

The mode of development of the retinal 
hyaline and fatty lesions remains in the 
realm of speculation and the exact role of 
elevated blood triglycerides is obscure. Since 
the triglycerides are elevated at the inception 
of the disease* there must exist additional 
endogenous factors which require years of 
operation to effect the final changes. It is 
conceivable that these factors may affect the 
vessel walls, permitting fatty substances to 
enter tissue spaces. This concept fails to ex- 
plain the production of hyaline material and 
the relation of this substance to disordered 
fat metabolism requires elucidation. 

Absorption of the fatty substances from 
the retinal spaces into the blood stream is 
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the quickest explanation for the observed re- 
gression with heparin therapy. Realization 
of the complexities of most biologic reac- 
tions renders this explanation too simple and 
further study is required to-clarify and enu- 
merate the underlying mechanisms. 

The site of the heparin clearing action has 
not been definitely located. Havel and Fred- 
rickson™ injected labeled chylomicrons into 
the blood stream of dogs and, after hydrol- 
ysis, found the majority carried with the al- 
bumin-bound nonesterified fatty acids. They 
concluded that intracellular hydrolysis of 
triglycerides occurred; however, it is con- 
ceivable that this action may also occur 
within the blood. 

Ejarque and associates’® have recently 
shown a lowered serum albumin level in dia- 
betics regardless of the presence of vascular 
complications. Adequate serum albumin 
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levels are required for the transports of 
fatty acids and serum albumin deficiency re- 
sults in hyperlipemia of triglycerides.’* This 
mechanism may explain the hyperlipemia 
found in controlled diabetics. 

The evidence of Ejarque is of consider- 
able importance because it indicates the oc- 
currence of increased amino-acid catabelism 
in all diabetic states. Consequently, adequate 
explanation of this phenomenon requires the 
concept that factors other than insulin lack 
are operating to produce increased amino- 
acid catabolism and subsequent lowered 
serum albumin levels in all diabetics. 

Continuation of the present study is in- 
tended and interim reports will be submitted 
at the termination of 12, 18 and, possibly, 
24 months of heparin therapy. 

51 King’s Highway West. 

235 North Broad Street. 
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CONGENITAL ENTROPION, EPIBLEPHARON, AND ANTIMONGOLOID 
OBLIQUITY OF THE PALPEBRAL FISSURE* 


Davip B. Kariin,? M.D. 
Brookline, Massachusetts 


INTRODUCTION 


Congenital entropion, epiblepharon, and 
antimongoloid obliquity of the palpebral fis- 
sure are lesser known developmental anom- 


alies. 
CONGENITAL ENTROPION 


Congenital entropion, a condition charac- 
terized by a rolling in of the entire lid mar- 
gin together with its cilia, dates from birth. 
As an isolated entity, congenital entropion is 
rare. Fox’ found a total of only 22 cases of 
primary congenital entropion in the litera- 
ture. Approximately two thirds of the cases 
were in females. He reported two cases 
in two female siblings in whom excision 
of a strip of skin and orbicularis was per- 
formed. 

Duke-Elder? states that congenital en- 
tropion is more commonly secondary. It is 
usually associated with epiblepharon or epi- 
canthus. It is also fairly frequent in microph- 
thalmos and anophthalmos. However, in 
the latter two conditions, the entropion is 
due to failure of lid support and not to any 
basic anomaly of the lid itself. In congenital 
entropion, the lower lid is more frequently 
involved. 

The pathogenesis of congenital entropion 
varies. Guibert® found it due to a lack of a 
tarsal plate. On the other hand, Redslob* 
disclosed a case associated with hypertrophy 
of the tarsus. A third group of cases was 
found to be due to hypertrophy of the palpe- 
bral portion of the orbicularis. In Miiller’s® 
opinion, the orbicularis is able to invert the 
tarsus, thus giving rise to entropion. The 


*From the Department of Ophthalmology, New 
York University Post-Graduate Medical School, 
New York. 

Fellow in Ophthalmology, Retina Service, 
Massachusetts Eye and Ear Infirmary, and Fellow, 
Retina Foundation, Boston, Massachusetts. 


cases of Czukrasz® and Bartha’ support this, 
since they found hypertrophy of the margi- 
nal portion of the orbicularis muscle. 


EPIBLEPHARON 


Epiblepharon is defined as a develop- 
mental anomaly in which a horizontal fold of 
skin runs across the upper and/or lower 
lids. Thus, one can have superior epiblepha- 
ron, inferior epiblepharon, or both. Duke- 
Elder® describes it as an exaggerated tarsal 
skin fold. Like epicanthus, it is said to be 
characteristic of the Mongolian races. 

The cause of superior epiblepharon is 
thought to be twofold: (1) there is a Z- 
shaped kink in the fibers of the orbicularis ; 
(2) Wen® showed that the levator tendon, 
whose insertion into the skin produces the 
tarsal fold, is inserted too near the lid mar- 
gin; therefore, it lacks a main insertion into 
the upper tarsal border. These two anoma- 
lies become apparent by the fifth month of 
intrauterine life. Superior epiblepharon is 
thus due to maldevelopment of the upper 
lid and not, as originally thought, to loose- 
ness of the skin of the upper lid. 

Inferior epiblepharon was first described 
by Ammon” in 1841. The anomaly is rela- 
tively common in infants in whom Miiller® 
had found a familial incidence. It almost in- 
variably disappears spontaneously by the 
end of the first year of life. Since its dis- 
covery, inferior epiblepharon has been found 
associated with congenital entropion. Where- 
as the former condition will usually disap- 
pear, the latter frequently requires surgical 
intervention. 

Concerning the pathogenesis of inferior 
epiblepharon, the theory of Miller® is most 
commonly accepted today. He stated that as 
in superior epiblepharon, the analogous con- 
dition in the lower lid was due to an anoma- 
lous insertion of a muscle. In this case, how- 
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ever, strands of the inferior rectus were in- 
serted into the skin of the lower lid. 


ANTIMONGOLOID OBLIQUITY OF PALPEBRAL 

FISSURE 

Duke-Elder"' states that the slanting of 
the palpebral fissure down and out may be 
due to a local anomaly at the outer canthus. 
In these cases, it is generally associated with 
faulty development of the external canthal 
ligament. Wheeler’? has shown that there 
may be an absence of the external canthal 
ligament. La Rocca*® has found an abnor- 
mally low insertion of the ligament into the 
zygoma. 

Antimongoloid obliquity may also be a 
part of a general failure in the development 
of the face. Occurring bilaterally, it is a 
prominent feature of mandibulofacial dysos- 
tosis or Franceschetti’s syndrome. It can 
also be found in three other congenital dys- 
trophies affecting the bones of the skull and 
face— Crouzon’s_ craniofacial dysostosis, 


Apert’s acrocephalosyndactyly, and congeni- 


tal facial hemiatrophy. 


Fig. 1 (Karlin). Case 1. Inferior epiblepharon 
with congenital entropion, O.U. 
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lower lid. 


REPORT OF CASES 
The following three cases represent exam- 
ples of congenital entropion, epiblepharon, 
and antimongoloid obliquity of the palpebral 
fissures. 


1 

C. D., born on May 14, 1958, by caesarian sec- 
tion, had a birth weight of 6.5 lb. The infant at- 
tended the Well Baby Clinic and was asymptomatic 
except for a constant watery discharge from the 
eyes. The mother stated that when the child awak- 
ened in the morning, there would be a large amount 
of fluid accumulated in the lower cul-de-sac. There 
was no other history of an eye disturbance. The 
pediatrician’s impression was probable obstruction 
of the nasolacrimal ducts. The child was therefore 
referred to the ophthalmology service in July, 1958. 

On ophthalmologic examination, the child was 
found to have inferior epiblepharon, O.U., with 
probable congenital entropion of both lower lids 
(fig. 1). Both lower puncta irrigated well. Trichia- 
sis of both lower lids was present (fig. 2). Fluores- 
cein stain of the cornea failed to reveal any abra- 
sion. It was felt that the child should be seen in the 
eye clinic at monthly intervals to ascertain the 
status of the corneas. To this date, the corneas re- 
main uninvolved. Epiphora is less. It is therefore 
felt that no plastic surgery should be done at the 
present time. 


Case 2 

E. R. was born prematurely of a toxemic mother 
in the seventh month of pregnancy on August 7, 
1948. Birth weight was 4.0 Ib. 10 oz. At birth, the 
skin exhibited a doughy, inelastic quality. The diag- 
nosis of cutis laxa was made. 

Throughout the first few years, growth and de- 
velopment were slow. The child sat up at two years 
and walked at two and one half years. The cranial 
sutures did not begin to close until six years. 

Physical examination revealed a typical mandi- 
bulofacial dysostosis or Franceschetti’s syndrome. 
The child demonstrated antimongoloid obliquity of 
the palpebral fissures, hypoplasia of the facial bones 
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Fig. 3 (Karlin). Case 2. Mandibulofacial dysostosis 
or Franceschetti syndrome. 


to give a receding chin, macrostomia, a_ highly 
arched palate, and tongue-shaped projections of the 
hairline over the cheek (fig. 3). Frontal bossing was 
present. Audiologic examination revealed moderate 
to severe perceptive deafness on the left, with a 
conductive element involving the lower frequencies. 
Normal hearing was present in the right ear, except 
for a high tone drop at 8000 cycles. There was ade- 
quate speech and language with some articulatory 
defects. Mental and developmental retardation were 
present. 

Ophthalmologic examination revealed compound 
myopic astigmatism, correctible to 20/30, O.U. Ex- 
amination of the palpebral fissures revealed bilat- 
eral antimongoloid obliquity. The lids demonstrated 
bilateral congenital entropion with epicanthal folds. 
Trichiasis was present (fig. 4). Blue scleras were 
present, possibly as a result of thinness of this tis- 
sue. 

Examination of the extraocular muscles re- 
vealed a left exotropia of 25* with a left hyper- 
tropia of 16°. The exotropia was of the V-type, 
the XT increasing in upward gaze. Versions re- 
vealed weakness of the left superior oblique and 
left inferior rectus. There were overactions of the 
inferior obliques, O.U. 

X-ray examination of the skull revealed large 
congenital defects in the frontal and both parietal 
bones (fig. 5). Examination of the long bones and 
wrists demonstrated no abnormalities. 

The child has been seen frequently in the eye 
clinic. At no time has there been any corneal in- 


Fig. 4 (Karlin). Case 2. Bilateral antimongoloid 
obliquity, congenital entropion with epicanthal folds, 
and trichiasis. 


volvement secondary to the entropion. No lid sur- 
gery is therefore contemplated at the present time. 


Case 3 

M. R., a premature infant, was born on Septem- 
ber 14, 1956, after an estimated gestation of 36 
weeks. The child is a sister of Case 2. 

In the nursery, the child’s skin was noted to be 
flabby and dry. Micrognathia was present. The 
child did not suck well, lost seven oz., and became 
slightly jaundiced. A nasogastric tube was passed 
and, on parenteral feedings, the infant began to gain 
weight. However, the eyelids were noted to be 
edematous, 

At six weeks of age, the infant developed a 
mucopurulent conjunctivitis, O.U. When seen in the 
eye clinic, the child was found to have antimonyo- 


Fig. 5 (Karlin). Case 2. Lateral view of skull, 
demonstrating large congenital defects iu frontal 
and parietal areas. 
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Fig. 6 (Karlin). Case 3. Antimongoloid obliquity, 
superior and inferior epiblepharon, and congenital 
entropion. Trichiasis was also present. 


loid obliquity of the palpebral fissures, superior and 
inferior epiblepharon, and superior and inferior 
congenital entropion, O.U. Trichiasis was also 
present (fig. 6). Flourescein stain of the corneas 
revealed punctate areas. The child was immediately 
placed on antibiotic therapy and complete resolution 
of the keratoconjunctivitis followed. 

At the age of 23 months, however, a mucopuru- 
lent conjunctivitis again developed, coupled with 
corneal punctate staining. Some photophobia was 
present. The child was treated with various oph- 
thalmic medications and methyl-cellulose. The cor- 
neal involvement persisted periodically for three 
months. It was therefore felt that a plastic repair 
of the lids should be done. 

Under general anesthesia, a plastic procedure on 
all four lids was done on December 29, 1958, An 
incision in the right lower lid was made parallel to 
the lid margin and about 2.5 mm. from the lid 
margin. This incision was extended the length of 
the lid. Another incision was made 3.0 mm. below 
and parallel to the first incision. A 3.0 mm. strip of 
skin and orbicularis muscle was excised with sharp 
dissection. The wound edges were approximated 
with 6-0 black silk. A similar strip of skin and 
orbicularis muscle was excised from the right up- 
per lid, beginning approximately 4.0 mm. from the 
lid margin. Similar procedures were done on the 
left side. 

Postoperatively, the child looks better cosmeti- 
cally, (figs. 7 and 8). Thus far, there has been no 
recurrence of the corneal staining and the photo- 
phobia appears to have ceased. 


Fig. 7 (Karlin). Case 3. Postoperatively the pa- 
tient had a good cosmetic result, with no recurrence 
of corneal staining. 


DISCUSSION 


Congenital entropion and epiblepharon 
are said to be more common in members of 
the Mongolian race. Yet, none of the three 


Fig. 8 (Karlin). Case 3. Closeup view of Figure 7. 
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patients presented was a member of this race. 

Controversy still exists as to whether 
epiblepharon itself may cause an entropion or 
whether there is some other factor also op- 
erating. Some believe that the frequent oc- 
currence of congenital entropion with epi- 
blepharon, as demonstrated in the above 
cases, may reflect a causal relationship. 
Swan™ described the symptoms and signs 
resulting from the occurrence of two con- 
genital anomalies. These were epiblepharon 
and unilateral inferior oblique muscle in- 
sufficiency. He observed four cases of this 
syndrome. He noted that infants with 
marked epiblepharon have a narrow inter- 
pupillary distance, epicanthus, chubby cheeks 
and relatively prominent eyes. Swan states 
that epiblepharon causes blepharospasm con- 
sequent to the keratitis from the trichiasis. 
The blepharospasm, in turn, seems responsi- 
ble for the orbicularis hypertrophy and the 
resulting entropion. Swan feels that the in- 
version of cilia that occurs with epiblepharon 
is further exaggerated by the inferior oblique 
insufficiency. This accentuates the trichiasis, 
thus increasing spastic entropion. 

At times, it is very difficult to differentiate 
between congenital entropion and epiblepha- 
ron. According to the textbooks, they are 
two distinct entities. Fox’ states that the 
main difference is in the position of the lid 
margin. In entropion, regardless of type, the 
lid margin is inverted along its entire length. 
In epiblepharon, according to Fox, it is the 
lashes only which are pushed against the 
globe. Another difference is that epiblepha- 
ron occurs more commonly and tends to dis- 
appear by the end of the first year of life. 
This is not true of the rarer congenital en- 
tropion, which becomes aggravated with 
growth and usually requires surgical inter- 


vention. For this reason, it is always best 
to watch the newborn until the end of the 
first year, making frequent checks on the 
corneal status. 


Von Herrenschwand,” in discussing dif- 
ferential diagnosis, demonstrates that in con- 
genital entropion, the tarsus is pulled out of 
position. This is due to the relative over- 


action of the marginal fibers of the orbicu- 
laris muscle. In epiblepharon however, it is 
the skin of the lid which bulges out and 
pushes the cilia against the globe. He sug- 
gested that this may be due to some anoma- 
lous connection between the skin and the 
inferior rectus muscle. 

From a glance at the three cases presented, 
one can readily see that the therapy in cases 
of congenital entropion and epiblepharon 
depends upon the status of the cornea. In 
the first case, the trichiasis in the nine- 
month-old infant still has not produced cor- 
neal involvement. A similar situation exists 
in Case 2, exhibiting the Franceschetti syn- 
drome. These two patients demonstrate that 
the effect of trichiasis, namely corneal abra- 
sion, is much less than one might expect. Al- 
though in early life, this may be due to the 
fineness of the lashes, Pillat*® has shown 
that, even in adult life, the corneal changes 
may not be very pronounced. He felt that 
this may be due to tolerance acquired to 
long-standing and continuous stimuli. On the 
other hand, one may encounter injected, 
weeping eyes with corneal staining early in 
life. Case 3 provides such an example. The 
status of the cornea is, therefore, the crucial 
point in determining whether or not to per- 
form a plastic procedure. 


TREATMENT 


Concerning the treatment for epiblepha- 
ron, one must say that the condition does 
not require surgery unless the cilia cause 
repeated corneal abrasions. In such cases, 
Levitt’ suggests the application of adhesive 
or cellophane tape to the cheek to pull the 
skin fold away from the globe. As an alter- 
native, collodion can be applied two to three 
mm. below the lash line every few days. In 
most cases, with growth of the facial bones 
and the changing elasticity of the skin, epi- 
blepharon disappears within a year or two 
and the cilia assume a normal position. 

Treatment of congenital entropion is pri- 
marily surgical. The type of procedure de- 
pends largely on the status of the cornea and 
the area involved. The choice of operations 
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is indeed great. A simple excision of the 
skin, the Celsus operation, may suffice. If 
operation is postponed to a later age, exci- 
sion of skin and orbicularis muscle may be 
necessary as in Case 3. 

De Voe and Horwich" reported on con- 
genital entropion and tetrastichiasis of the 
upper lids. In their case, since the trichiasis 
in the right eye was so well localized, it was 
felt that only the trichiasis, and not the en- 
tropion, required treatment. Therefore, a 
transposition of flaps was done. In this pro- 
cedure, two horizontal tongues of skin, one 
of which bore lashes, were raised. The 
tongues were then transposed and sutured. 
Because the cornea of the left eye ex- 
hibited greater damage, a more extensive 
procedure was performed. A slightly modi- 
fied Streatfield-Snellen procedure was done. 
In this operation, a horizontal wedge of tar- 
sus, apex posterior, and about 20-mm. long, 
was removed. A D-shaped section of skin 
was then removed since it was felt that taut 
skin would help splint the tarsal segments in 
proper position until they were united. 

Czukrasz® presented a case of congenital 
entropion with trichiasis, traumatic pannus 
on the lower third of the cornea, and a mild 
keratitis. Kettesy’s modification of the Cel- 
sus-Hotz operation was performed. A strip 
of skin was excised from the lower lid to- 
gether with a hypertrophic portion of the 
palpebral part of the orbicularis muscle. The 
tarsal plate was exposed and Holz’s sutures 
were placed. 

Levitt’ presented one case in which a 
semilunar fold of skin was resected from 
each lower lid. 

These reports indicate that each case has 
to be evaluated individually as to which plas- 
tic procedure to use. 

The treatment for antimongoloid obliquity 
of the palpebral fissure is seldom necessary. 
Two surgical approaches have been reported. 
When there was congenital absence of the 
external canthal ligament, Wheeler’ an- 
chored strips of the orbicularis muscle to 
the orbital margin. In this operation, an in- 
cision is made in the outer parts of the 
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upper and lower lids. Strips of orbicularis 
are dissected up but left attached on their 
temporal sides. The skin is undermined, ex- 
posing the periosteum of the lateral orbital 
margin. The orbicularis flaps are then 
crossed and attached to the periosteum of the 
zygomatic bone. A gut suture is carried 
through the tissue at the outer end of each 
tarsal plate and tied so that a new canthus 
is formed. 

La Rocca** has transferred a pedicle flap 
from the upper lid to the lower in cases 
where the external canthal ligament is pres- 
ent but ectopically implanted at the margin 
of the zygomatic bone. In his procedure, a 
flap of skin is raised on the outer part of 
the upper lid. The external canthal ligament 
is exposed and detached from its attach- 
ment to the lower margin of the orbital rim. 
The ligament is then raised higher than the 
original insertion and the skin flap from the 
upper lid is transplanted into the lower lid 
to diminish traction. 

In our Case 2, no attempt was made to 
correct the antimongoloid obliquity. The 
reason, of course, was that it occurred as 
part of the syndrome of mandibulofacial 
dysostosis. It is true that entropion also oc- 
curred in this case. Perhaps the downward 
displacement of the palpebral fissure pro- 
duced the congenital entropion or, perhaps, 
the occurrence of the congenital entropion 
was fortuitous. In any event, no corneal 
staining was demonstrable and surgery was 
not indicated. 


SUMMARY 


1. The etiology and pathogenesis of con- 
genital entropion, epiblepharon and _ anti- 
mongoloid obliquity of the palpebral fissure 
are discussed. 

2. Three clinical cases are presented, ex- 
hibiting all or some of these developmental 
anomalies. 

3. A discussion of the differential diagno- 
sis and the treatment of all three entities is 
presented. 
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OpHTHALMIC MINIATURE 


Hermos of Pasos 
The god cured him of his blindness, but when he refused to pay the 
honorarium to the sanctuary, the god made him blind again as a punish- 
ment. When he returned again and slept once more in the temple, the god 
healed him again. 


Votary tablet found ai the Temple of Asklepios, 
E pidauros, Greece. 
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NOTES, CASES, 
A PRACTICE METHOD 


For THE WHEELER DISCISSION AND 
IRIDOTOMY 


Water S. Atkinson, M.D. 


Watertown, New York 


Since the intracapsular cataract extrac- 
tion has become so universal, there are com- 
paratively few secondary cataracts which re- 
quire discission. For this reason many sur- 
geons are out of practice and have almost for- 
gotten how to do a discission. 

Of the many methods of making an open- 
ing in the secondary cataract or an iridot- 
omy, the one advocated by Wheeler* in 
1924 produces excellent results, is simple 
and safe in experienced hands and produces 
very little trauma if properly done. It must 
be borne in mind that the vitreous should 
not be disturbed more than is absolutely nec- 
essary. 

Hence, to do it well requires practice and 
the purpose of this communication is to pre- 
sent an easy way to practice the procedure. 
First is given an excerpt from Wheeler’s 
paper describing his technique. 

The knife that Wheeler advocated is “18 
mm. long and 1.0 mm. wide at its widest 
part. It is carefully tapered and sturdy 
enough so that it will not bend. The edge is 
ground sharp throughout the length of the 
blade” (fig. 1). 


TECHNIQUE 


“The surgeon stands at the head of the 
table and a little to the left of the eye to be 
operated on. The speculum is introduced, 
and the eye is fixed by grasping the conjunc- 
tiva and subconjunctival tissues below the 


* Wheeler, J. M.: Secondary cataract opening by 
single straight incision: Iridotomy by same method. 
Tr. Am. Acad. Ophth., 29:149-158, 1924; Am. J. 
Ophth., 8:179-183 (Mar.) 1925; and Collected Pa- 
pers of John M. Wheeler. New York, Columbia 
Univ. Press, 1939, pp. 195-200. 


INSTRUMENTS 


Fig. 1 (Atkinson). Wheeler discission knife 
(from Wheeler). 

cornea at a point diametrically opposed to 
the point where the knife is to enter the cor- 
nea. The fixation forceps is held in the left 
hand without the slightest pressure on the 
eyeball. The handle of the knife is taken most 
delicately between the pulps of the forefinger 
and thumb of the right hand two inches (50 
mm.) from the knife point, and care is taken 
that there is no tendency for the finger to 
wrap itself around the handle. This would 
render the execution of the technic impossi- 
ble. The insert (c) in Figure 2 is intended to 
show how the fingers are placed on the sides 
of the knife handle two inches from the point. 

“The eye looks slightly downward, and the 
point of the knife enters the upper part of 
the cornea one mm. from the limbus, in 
front of the coloboma. The incision should 
be planned so as to go through the heaviest 
bands if possible, but the bands can be cut 
at any angle; and it is well to carry the in- 
cision into the coloboma, so that the incision 
in the membrane will not be limited by the 
iris. (a) The knife point is carried deliber- 
ately across the aqueous chamber and behind 
the inferior portion of the iris and carefully 
brought in contact with the membrane. One 
can take all the time he wants in this part of 
the procedure, provided the fixation forceps 
and knife are held in absolute relaxation. 
The rest of the operation is done speedily 
so that the incision is completed before the 
secondary membrane begins to relax from 
division. By an absolutely simple movement 
on the part of the surgeon, the point and 
cutting edge of the knife blade are put 
through just the sort of an excursion that is 
needed to produce a long clean incision in 
the membrane without enlargement of the 
surface wound in the cornea. (b) From the 
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Fig. 2 (Atkinson). Mechanics of ae 
discission. Finger and thumb hold YY 
knife lightly and are carried along 

arrowed line. Knife point courses 
in vitreous along dotted line. (C) 
gives view of back of knife as held 
in fingers (from Wheeler ). 


position in which the knife is held with the 
point in gentle contact with the secondary 
membrane, the part of the knife handle be- 
tween the pulps of the finger and thumb is 
carried in a straight line by a free rapid 
movement of the arm, without any change in 
position of the hand or wrist. By this move- 
ment the blade is made to slip in and out of 
the vitreous without any interruption in the 
sliding motion on the membrane, and the 
noncutting edge of the blade receives gentle 
pressure against the cornea until the blade 
slips out of the corneal wound, usually with- 
out loss of aqueous. Figure 2 shows the 
mechanics of the process. As the ends of the 
forefinger and thumb are carried along a 
straight line from position ‘A’ to position 
‘B,’ the knife handle changes position as 
though working freely on a pin passing 
straight through the knife handle and set in 
pulps of the forefinger and thumb. This 
imaginary pin passes straight along the 
course indicated by the arrowed line in Fig- 
ure 2, and the knife slides first in and then 
out as it goes across the eye, and the oper- 
ation is done. The insult to the eye has been 
almost none. 

“The result of this act is a straight incision 
which gradually opens up and never has a 
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tendency to close. Manifestly, the opening 
must be in the visual line, but the width is 
not important as long as it is properly 
placed.” 

IRIDOTOMY 


“Tridotomy can be accomplished by the 
same maneuver. The length of the incision 
is governed by the distance between the point 
of the knife and the place on the handle 
where the ends of the thumb and forefinger 
rest. The nearer to the knife point the fingers 
are placed, the shorter the incision in the 
iris will be. The scheme shown in Figure 2 
can be used to work out accurately the length 
of the membrane incision which will result 
from any finger position on the handle. 

“Tf the iris is drawn strongly toward the 
wound in an aphakic eye, an incision across 
the fibers, if of proper length and properly 
placed, will result in almost a round pupil.” 


PRACTICE METHOD 

The equipment (fig. 3) for practice con- 
sists of a round cardboard pillbox two or 
three cm. in diameter in which a round hole 
is made in the cover. Scotch tape is then 
stuck across the hole in the top of the cover 
to represent the cornea. Goldbeaters’ skin is 
stretched tightly over the opening of the pill- 
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Fig. 3 (Atkinson). Practice drum. 


box and the cover placed over it to hold it, 
similar to the testing drum used for instru- 
ments. The space between the scotch tape 
and the goldbeaters’ skin or drum corre- 
sponds to the anterior chamber. 

Practice discissions as described by 
Wheeler can be made around the whole cir- 
cumference of the opening in the cover of 
the pillbox. The knife pierces the scotch tape 
which represents the cornea and an incision 
is made in the goldbeaters’ skin that serves 
as the secondary cataract or iris. 

A Wheeler or Graefe knife can be used to 
practice the procedure. 

161 Clinton Street. 


CHYMOTRYPSIN 
IN DENDRITIC ULCER 


A CASE REPORT 


Wenpe Lt L. Hucues, M.D. 
Hempstead, New York 

A young lad, aged 13 years, had a history 
of having had a dendritic ulcer treated with 
curettage and iodine about four weeks previ- 
ously, with fairly good immediate response. 
Symptoms returned, however, with break- 
ing down of the ulcerated area of the cor- 
nea and vascularization and staining in an 
area about 2.5 mm. across in the upper nasal 
portion. 

It was felt that a repetition of the usual 


treatment with curettage and iodine applica- 
tion might possibly help but that it would 
take considerable time, possibly weeks for 
the eye to heal. The eye was extremely sen- 
sitive to light and quite painful, so much so 
that it was very difficult to examine the boy 
even under a local anesthetic. 

Instead of this treatment, he was put on 
chymotrypsin held in a glass tube against 
the cornea for five minutes daily for three 
days, with a dressing between treatments. 
The concentration was 100,000 units dis- 
solved in 5.0 cc. of saline. The second day he 
was quite comfortable and able to hold his 
eye quiet and submit to a more detailed ex- 
amination. There was definite lessening of 
the vascularization and general congestion. 
Four days later he was discharged with the 
eye practically white. 

This rather dramatic response was unex- 
pected and it was thought worth while to re- 
port this experience, with the possibility that 
it might be tried in other similar chronic 
types of corneal ulceration. 

131 Fulton Avenue. 


BILATERAL UVEITIS* 


ASSOCIATED WITH GASTROINTESTINAL 
ENDAMOEBA HISTOLYTICA INFECTION: 
A CASE REPORT 


Dennis Harris, M.B., AND 
L. Brrcn, M.D. 
Chicago, Illinois 


This report concerns a case of bilateral 
uveitis in which the outstanding associated 
pathologic finding was the presence of the 
trophozoites of Endamoeba histolytica in the 
patient’s stools. Coincident with the admin- 
istration of amebicidal therapy the uveitis 
subsided and the patient’s visual acuity im- 


*From the Department of Ophthalmology and 
the Department of Medicine (Parasitology), Uni- 
versity of Illinois, College of Medicine. Supported 
by United States Public Health Service National 
Advisory Council for Neurological Diseases and 
Blindness (Grant B1659). Presented at the Chicago 
Ophthalmological Society meeting October 5, 1959. 
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proved. The pathologic process in the fundus 
consisted of a diffuse chorioretinitis with 
marked pigment clumping ; it was altogether 
different from the cystic lesion of the macula 
described by Bradley and Hamilton,’ and the 
chorioretinitis described by Baquis.* 


CASE REPORT 


The 18-year-old white youth was first seen on 
October 16, 1958, complaining of progressive loss 
of vision in both eyes for one month. The con- 
dition began while the patient was an inmate of a 
reform school and his glasses had been taken from 
him. He noticed that his vision was more blurred 
than usual when reading without glasses, and 
when the glasses were returned a few days later 
the blurred vision persisted for near and distance. 
For a few days there was pain in both eyes while 
reading but the pain did not persist. 

An ophthalmologist reported that nine months 
previously the vision of the right eye, corrected 
with a —6.0D. sph. was 20/20, and that the left 
eye was correctable to 20/100 with a —4.0D. sph. 
— +3.0D. cyl. ax. 80°. The fundi at that time were 
considered normal, and the reduced vision in the 
left eye was attributed to amblyopia ex anopsia due 
to marked anisometropia. 

When first seen during the present illness on 
October 16, 1958, the vision in each eye had dimin- 
ished to hand movements at 12 inches, with good 
light perception and projection and full visual fields 
to a dim light. The objective findings in each eye 
were similar. The conjunctivas were moderately 
conjested and there was circumcorneal injection. 
Numerous mutton-fat precipitates were deposited 
on the cornea and the anterior chambers contained 
a moderate amount of proteins and cells. The irises 
appeared normal except for two narrow areas of 
posterior synechias in the left eye. There was 
moderate haziness of the media, due to the number 
of keratic precipitates, the Tyndall effect, and a 
fine haze in the vitreous without perceptible clumps. 
The fundi showed gross pigment clumping, most 
pronounced and almost confluent at the posterior 
poles and becoming more sparse anteriorly (fig. 1). 
There were no areas of complete choroidal atrophy 
but, around some of the pigment clumps, the retina 
appeared atrophic. The discs and vessels. were nor- 
mal. 

The only notable disease in the patient’s medical 
history was diphtheria two years previously. On 
questioning, he recalled an attack of diarrhea, also 
about two years previous, with about four loose 
watery stools daily for two days. He was not 
aware of blood or mucus in the stools. The con- 
dition subsided without medical help. 

Physical examination on admission showed a 
well-developed, well-nourished, essentially normal, 
white male, without alopecia, vitiligo, poliosis or 
dysacousia. The results of the usual laboratory 
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tests were, on the whole, negative. X-ray studies 
of the chest, hands, and feet were negative. 

Blood: Hemoglobin, 14.2; WBC, 6,500; hemato- 
crit, 43; sed. rate (Corr. Wint.), 14; seg. neut., 57; 
eosinophils, 6; lymphocytes, 32; monocytes, 3; 
platelets, 222,000. Serum protein: total, 7.4; albumin, 
4.7; globulin, 2.7. 

Urinalysis: pH 5.5; reducing sugars, negative; 
proteins, negative; specific gravity, 1.020; micro- 
scopic, occasional leukocytes, erythrocytes, and 
coarsely granular casts; mucus, 2+. Kahn, nega- 
tive; Treponema pallidum immobilization _ test, 
negative. 

Electrocardiogram: Rate 100, P.R. 0.14, Q.R.S. 
0.08, Q.T. 0.32, QRS axis is +70 degrees, taxis is 
+45 degrees. The tracing is within normal limits. 

Agglutination tests: typhoid H 1-80, borderline; 
typhoid O, paratyphoid A, paratyphoid B, undulant 
fever, tularemia, negative. 

The following skin tests were negative: first and 
second strength purified protein derivative, histo- 
plasmosis, toxoplasmosis, and brucella. The methy- 
lene blue dye tests for toxoplasmosis were negative 
on October 27th and November 18th. 

The electroretinograms (fig. 2) were taken by 
Dr. Alex E. Krill? who reported as follows: The 
first recording taken on November 26, 1958, showed 
practically complete disappearance of the positive 
waves in both the photopic and scotopic records. 
Subsequent examinations, three and one-half and 
eight months after the first test, revealed a notable 
increase in amplitude of the positive waves. 

The most striking positive finding was in the pa- 
tient’s stools. Numerous trophozoites of Endamoeba 
histolytica were found following a saline purge on 
October 22, 1958. Treatment for Endamoeba histo- 
lytica was instituted and consisted of daily doses 
of 65 mg. of emetine hydrochloride (approximately 
1.0 mg. per kg. of body weight) given in a six- 
percent aqueous solution by deep intramuscular in- 
jection. He was given these daily doses on October 
23rd, 24th and 25th, on October 28th and 29th and 
again on December 4th, 5th and 6th. While re- 
ceiving emetine, the patient was kept in bed, his 
pulse rate and blood pressure were watched, and 
electrocardiograms were-'taken before and after 
each course. In addition to the emetine, 0.65 gm. of 
Diodoquin was administered three times daily from 
October 30th to December 2nd, and chloroquin 
phosphate (0.25 gm. twice daily) from November 
4th to December 2nd. 

Before systemic’ treatment with emetine, the pa- 
tient received corticosteroids locally for three days 
without effect. Throughout all treatment he re- 
ceived local cycloplegics. 

The ocular response to amebicides was most 
gratifying. The posterior synechias in the left eye 
broke early in the course of treatment. Subjectively 
the patient experienced gradual improvement in his 
vision, mainly in the right eye. The anterior uveitis 
continued to be definitely active for about three and 
a half weeks, and the last fresh keratic precipitates 
were observed about the middle of November. By 


4 
- . 


NOTES, CASES, INSTRUMENTS 


Fig. 1* (Harris and Birch). Mo- 
saic of fundus photographs of right 
eye following the supranasal ves- 
sels, showing the pigment clumping 
becoming sparser away from the 
posterior pole. 


the first week in December both eyes were quiet and 
the fundi were visible with 20/20 clarity. The vis- 
ual acuity had improved to 20/100+1 in the right 
eye and counting fingers at two feet in the left eye. 

Ophthalmoscopic examinations showed (fig. 3) 


that the confluent pigmentation slowly became 
broken up into a pattern of irregular islands from 

* All fundus photographs taken at an inactive 
stage of the disease. 


0.5 to 2.0 disc diameters in size, separated by rivu- 
lets of normal choroidal pattern. Some of the is- 
lands of pigment were made up of numerous in- 
dividual pigment dots similar to the sparse pig- 
ment dots seen between the equator and the ora 
(fig. 4). At no time were cystic lesions of the 
macula seen, as described by Bradley and Hamil- 
ton.” 

The patient was discharged from the hospital be- 
for Christmas and he was seen again on January 5, 
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Stimulus 
Fig. 2 (Harris and Birch). Elec- 
troretinograms. (1) First test, (2) 
second test, and (3) third test. 
(Courtesy Dr. Alex E. Krill.) 


1959. Vision was unchanged, and the uveitis was 
inactive. Stools were negative for Endamoeba his- 
tolytica. Local cycloplegics were stopped at that 
time, and a 20-day course of Diodoquin (0.25 gm. 
three times daily) was begun. When the patient was 
last seen on July 30, 1959, the visual acuity was 
20/70 in the right eye. He was advised to have 
periodic eye and stool examinations. 


COMMENT 


In the ophthalmic literature available to 
us we have been unable to find another case 
of bilateral diffuse chorioretinitis associated 


with gastrointestinal amoebiasis. Mills* de- 


ocular inflam- 
with intestinal 


scribed 88 cases of chronic 
mation or disease associated 


Fig. 3 (Harris and Birch). Left posterior pole, 
showing pigmentation broken into irregular islands. 


amoebiasis. Included in his series of cases 
was one of choroiditis and two of chorioret- 
initis but, unfortunately, the fundus find- 
ings were not described in detail. After Mills 
had presented his paper before the Section 
on Ophthalmology at the 77th annual ses- 
sion of the American Medical Association at 
Dallas, Texas, in April, 1926, some of the 
discussors felt that there was inadequate 
basis for Mill’s claim that amoebiasis could 
cause such a wide variety of ocular lesions. 
In 1936 similar skepticism was expressed in 
the title of Toulant’s paper® “L’amibiase 


Fig. 4 (Harris and Birch). Right eye, showing 
area of pigmentation composed of pigment clots in 
region of equator. 
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oculaire existe-t-elle?’’ Yet, in the case we 
have described it seems remarkable and pos- 
sibly significant that the uveitis subsided co- 
incident with the administration of amebi- 
cidal therapy. 

In those all-too-frequent cases of uveitis 
in which no etiologic agent is found, we sug- 
gest that the stools are examined for proto- 
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zoa following a saline purge. If Endamoeba 
histolytica is found, we suggest that treat- 
ment of the gastrointestinal amoebiasis be 
instituted along with conventional treatment 
for the uveitis, as the particular case would 
dictate. 


809 South Marshfield (12). 
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ALPHA CHYMOTRYPSIN 
IRRIGATING CANNULA* 


KENNETH Roper, M.D. 
Chicago, Illinois 

The tips of most anterior chamber irri- 
gators are designed for introduction between 
the lips of the wound and are unsuitable for 
the instillation of the enzyme alpha chymo- 
trypsin under the iris. 

An irrigating cannula extending from a 
Luer hub with a curve near the end con- 
forming to the anterior lens surface, and a 
flattened, round, symmetrical tip has been 
designed for this new procedure (fig. 1). 
Two openings are provided in the tip—at 
the equator on each side rather than at the 
equator below (fig. 2). 


Fig. 1 (Roper). The irrigating cannula. 


* Presented as a “new instrument” at the 64th 
annual session of the American Academy of Oph- 
thalmology and Otolaryngology, October 11-16, 
1959, Chicago. Made by V. Mueller & Co., Chicago. 


Fig. 2 (Roper). Two openings are provided at the 
tip of the cannula. 


The cannula, attached to a two-cc. syringe, 
is introduced through the section and care- 
fully passed beneath the pupillary edge of 
the iris at the 6-o’clock position. The tip 
should not be advanced so far that the hya- 
loid membrane will be ruptured or the vitre- 
ous dislodged but it must be inserted far 
enough so that the enzymatic solution will 
be sprayed across the fibers of the zonular 
ligament attached to the anterior capsule. 
The tip can then be moved to the 2-o’clock 
position and then to the 10-o’clock position, 
in each instance spraying about 0.5 to 0.75 
cc. of the solution (fig. 3). The tip is then 
attached to an anterior chamber irrigating 
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Fig. 3 (Roper). Technique of using cannula. 


bulb for the copious irrigation of the ante- 
rior and posterior chamber after the elapse 
of sufficient time for zonulytic action. 

The flattened, round, symmetrical tip 
eliminates an accidental tear of the anterior 
lens capsule or of the iris itself.* The two 
openings at the sides of the flattened tip 
give a gentle diffusion of the solution both 
clockwise and counterclockwise from the 2-, 
6- and 10-o’clock positions. Adequate irriga- 
tion of the superior zonules is obtained with- 
out having to introduce the tip through a 
peripheral iridotomy or iridectomy opening 
as many surgeons are now doing. 

A stream coming straight out of the tip 


of a cannula not only might be too forceful 


* Similar to the tip of Callahan’s zonule stripper. 
Callahan, A.: A zonule stripper. Tr. Am. Acad. 


Ophth., 63:219-221 (Mar.-Apr.) 1958. 


but might track far beyond the intended 
target. This fact seems to be of considerable 
importance in the light of a committee report 
on the use of alpha chymotrypsin in ophthal- 
mology, made at the 1959 annual meeting of 
the American Academy of Ophthalmology 
and Otolaryngology.t Accumulated data re- 
veals that serious damage to the retina can 
occur when injections are made into the 
vitreous. The committee therefore suggested 
that the enzyme not be used in cases of fluid 
vitreous, or subluxated lenses, or where the 
hyaloid is not intact—as in most traumatic 
cases. It behooves the surgeon to employ a 
method of injecting alpha chymotrypsin into 
the posterior chamber that will not pene- 
trate the vitreous body. 

The committee’ further recommended 
that alpha chymotrypsin not be used in pa- 
tients under the age of 20 years, and in cases 
of endothelial dystrophy. Finally, the com- 
mittee entered a plea for conservatism re- 
garding the use of zonulolysis until much 
more is known about it. 

Suite 2419, Prudential Plaza (1). 


t Vail, D., et al. Report of the Committee on use 
of alpha-chymotrypsin in ophthalmology. Tr. Am. 


Acad. Ophth., 64:16-57 (Jan.-Feb.) 1960. 


OPHTHALMIC MINIATURE 


Certainly the membrane of Descemet is not strong enough to bear any 
important part in the production of this disease (conical cornea) ; and as 
for the anterior membrane, I have many times extensively removed it 
with even some of the lamellated tissue without observing the slightest 
tendency to conical bulging of the cornea. 


Mr. William Bowman on Conical Cornea, 
Royal London Ophthalmic Hospital Reports, 


2:159, 1859-1860. 
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SOCIETY PROCEEDINGS 


Eprrep By Donatp J. Lyte, M.D. 


YALE POSTGRADUATE SERIES 
November 6, 1959 


R. M. Fasane ta, M.D., presiding 


SECONDARY IMPLANTS 


An excellent discussion was presented on 
secondary implants by Dr. WILLIAM STONE. 
Dr. Stone felt that the glass ball implants 
and gold ball inplants are not desirable: (1) 
since they frequently become extruded from 
the muscle cone, (2) one does not attain 
maximum motility, and (3) poor prosthetic 
fittings are more frequent. 

Dr. Stone’s reasons for using secondary 
implants were: (1) extrusion of other im- 
plants ; (2) poor fitting from other implants. 

The chief reason for poor fitting was in- 
vagination of the upper lid fold which is 
partly due to malposition of orbital fat. Or- 
bital fat falls back into the orbit by gravity 
and then fibrin forms to hold it back in the 
socket. Another cause of invagination is the 
displacement of the superior rectus muscle 
medially which pulls on the levator to cause 
invagination. Still another cause is the lack 
of volume in the orbit. To offset lack of 
volume, Dr. Stone favors a large implant. 
He uses an implant 18 to 22 mm. which is 
much larger than most authors suggest. In- 
serting such an implant requires meticulous 
dissection of the socket. After the implant 
is inserted any defects in the orbital space 
are filled out with wedges of plastic material. 

Dr. Stone spoke briefly on “contracted 
sockets.” Some of these cases are due to 
leaving out an eye shell for six to eight 
months, or longer. Dr. Stone favors repair- 
ing these contracted sockets by use of thin 
grafts of buccal mucosa. Then a special con- 
former with stainless steel tubes is used to 
insert this buccal mucosal graft. The steel 
tubes are for instilling irrigations and any 
other therapy as is needed. 

Questions and discussion. Dr. Fasa- 
NELLA: How does one reposit orbital fat ? 

Dr. Stone: One relocates it by gentle 
manipulation with the finger and suturing it 
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down when necessary. 

Dr. Lovekin : Does poor orbital develop- 
ment in a child account for invagination? 

Dr. Stone replied that he does not think 
this was a factor. 

Dr. Wies believed that invagination was 
due largely to accidents to the levator muscle. 

Dr. VAN Hevvan asked what Dr. Stone 
thought of evisceration. 

Dr. Stone could not see why anyone 
would advocate evisceration for the follow- 
ing reasons: (1) sympathetic ophthalmia is 
a danger, (2) possibility of running into an 
unsuspected melanoma, (3) there is an in- 
tense reaction after the operation, (4) there 
is often poor fitting after the evisceration, 
(5) one would lose many desirable patho- 
logic specimens, and (6) one does not often 
want true anatomic muscle position in im- 
plants. 

Dr. Gass: Is there any place for a glass 
ball or gold ball implant nowadays? 

Dr. Stone did not think there was. 

Dr. FASANELLA recounted his experience 
with an Allen implant where a great deal of 
work went into putting in such an implant 
and when the patient returned from the fit- 
ter the good motion which should have been 
present seemed lacking. 

Dr. Stone: This can be remedied if a 
proper moulded shell is used rather than a 
stock shell which fitters tend to use. 

Dr. RosENTHAL: What constitutes a 
faulty implant ? 

Dr. Stone: If the mesh work in an inte- 
grated implant is tightly applied, the tissue 
will not grow into it and the muscles will not 
adhere. When making implants, oil on the 
fingers also tend to restrict growth of con- 
nective tissue. 

Dr. ZUCKERMAN : What is the fault of an 
Allen implant ? 

Dr. SToNeE replied that he felt the mus- 
cles slip around it and the implant lies for- 
ward of the plane of muscles due to its large 
plastic ring above. 

Stephen Troubalos, 
Recording Secretary. 
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NEW ENGLAND 
OPHTHALMOLOGICAL 
SOCIETY 


448th meeting, March 18, 1959 
Henry L. Brirce, M.D., presiding 
SYMPOSIUM ON STRABISMUS 


MoperAToR: Hermann M. Burian, M.D. 


Discussors: Frank D. Costenbader, M.D., 
Philip Knapp, M.D., Edmond L. Cooper, 
M.D., and Harold Whaley Brown, M.D. 


Do you ever do a recession of one lateral 
rectus? If so, when? 

Dr. Knapp: I used to do single recessions 
on the lateral rectus for deviations under 20 
diopters but I was disappointed in the re- 
sults and now I do less surgery on both lat- 
eral recti. Either that, or, if the deviation is 
low enough, I don’t operate. If the deviation 
is small enough, antisuppression followed by 
fusion training will usually be helpful. 

Discuss recession of one medial rectus. 
When? 

Dr. Cooper: I insist that surgery should 
be symmetrical whenever possible. I would 
say that the only time I would recess one me- 
dial rectus is if the amount of recession I] 
want to do is so small that it can’t be divided 
between two eyes. If I am planning to do a 
two-mm. recession, I can’t do a one mm. on 
each eye. I don’t think I can accurately 
measure a two-mm. recession. I will say that 
I have sometimes done a two or a two and 
one-half-mm. recession. 

Is an eso deviation which is greater on 
looking up than on looking straight ahead an 
“A” phenomenon? 

Dr. Cooper: The question is, is this an 
“A” or a “V” phenomenon? I think it would 
be an “A.” I would call this an “A” phe- 
nomenon if the eso deviation is greater up by 
15 degrees than it is on looking down. Now 
I notice that Dr. Costenbader judges his “A” 
and “V” by a difference of 10 looking up 
and down. Dr. Knapp judges his “A” and 
“V”" by a difference of 15 looking up and 
straight ahead. I choose 15 but I choose the 


difference of 15 between the measurements 
up and down. So it depends on what the 
measurement is whether this is an “A” or 
not according to our definition. 

Please elaborate on the value of plus and 
minus lenses in the treatment of squint 

Dr. CosTENBADER: That is a large order. 
I don’t think I can elaborate on it other than 
to say that plus lenses tend to minimize the 
accommodation necessary and thus the ac- 
commodative effort involved and then, pre- 
sumably, the accommodative convergence 
that results. Minus lenses tend to increase 
the amount of accommodative effort neces- 
sary and thus the amount of accommodative 
convergence which results therefrom. This 
is not on a one to one ratio by any means. 
Some persons get much more convergence 
from a given amount of presumed accom- 
modation expended than others. 

I had an adult patient with a monocular 
esotropia of 20 to 25 degrees, with a slight 
amblyopia and, after operation, the eye 
tended to go back to the original angle of 
squint. How could this have been pre- 
vented? 

Dr. Cooper: I suppose that after the op- 
eration the eye was straight for a while and 
then later tended to go back. I must say I 
can’t explain this and I am not sure I be- 
lieve it. I would think your surgery was not 
adequate and the only way I could say how 
to prevent this result would be to have your 
surgery adequate. If it isn’t, then go back 
and do more surgery based on your findings. 

If after recession of a medial rectus an 
exotropia is produced which is greater for 
distance than for near but with a limitation 
of adduction of the affected eye, would you 
still recess the lateral rectus? 

Dr. Cooper: I think that in limited adduc- 
tion of the affected eye one wouldn’t ex- 
pect to find the resulting exotropia greater 
for distance than for near. If there was 
definite limitation of the adduction of the 
eye that had the recession of the medial 
rectus, one would expect, and one would 
find, the exotropia to be greater for near 
than for distance; in that case I would read- 
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vance the recessed medial. If the situation as 
described here actually did exist,—a weak- 
ness of adduction as well as greater devia- 
tion for distance than for near—and provid- 
ing the resulting exotropia was large 
enough, I would probably consider recessing 
the lateral and readvancing the recessed me- 
dial. 

Comment on bimedial recessions. 

Dr. Burian: Bimedial recessions have 
been done a great deal over the past 15 to 
20 years and are highly recommended by 
some of our best surgeons. We have done a 
considerable number over the past seven 
years and I am still not too happy over them. 
Not only do overeffects occur but there is 
also the possibility of undereffects occurring. 
At the present time I am putting together a 
few hundred cases and I will be a little more 
intelligent on the subject in a couple of 
months when I know just what our results 
have been. 

Are many cases of unsuccessfully oper- 
ated esotropia due to the blindspot relation- 
ship, the optic disc relationship? 

Dr. CostTENBADER: I can’t tell if many 
are; I know some are. I also know that some 
patients who don’t have the blindspot rela- 
tionship also get unsuccessful or poor re- 
sults. I have noticed two things as a result 
of a well-defined blindspot relationship. If I 
can have a youngster sit down and give him 
the Lancaster or similar type of projector 
test and place my head directly over the 
child’s head and have him put on the red and 
green specs and presumably put the red light 
on the green light and if I close one eye and 
fixate one light and the other light falls on 
my blindspot, I know that it must fall on his 
blindspot unless his eyeball is different from 
mine. If there is a well-defined blindspot re- 
lationship in a given individual, I have the 
definite feeling that if you undercorrect his 
esotropia he has a much greater tendency to 
restore toward or to that same relationship 
than if he did not have the relationship in 
the first place. I cannot say how many do 
that, I can simply say that I have cases in 
which this has happened. 
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The other group of which I am conscious 
are the overcorrected exotropes. About 50 
percent of these cases, and they do exist, 
have, when I have overcorrected them inad- 
vertently, hit the blindspot relationship and 
this has been a well-defined blindspot rela- 
tionship. 

Explain the mechanism of horror fusionis. 

Dr. Burtan: By horror fusionis we do 
not mean that the patient does not fuse or 
cannot be made to fuse, we mean that, in 
general, patients with esotropia, for in- 
stance, dislike macular stimulation more 
than anything else. They can avoid stimula- 
tion by suppression, by establishing anoma- 
lous correspondence, and by changing the an- 
gle of squint. The horror fusionis phenom- 
enon is this latter phenomenon. You have a 
patient and you are using perhaps a rotary 
prism and a red glass and you try to bring 
the double images closer together and then 
suddenly they go apart again. There is no 
suppression involved. There is a change in 
the angle of squint. The orthoptists know 
about this and they call it “chasing” when- 
ever they come to the objective angle and 
the patient changes again so they don’t quite 
catch up with him. This is horror fusionis. 


STRABISMIC AMBLYOPIA 


Dr. HERMANN M. Buran, City: So 
far as the treatment of strabismic amblyopia 
is concerned there would seem to be agree- 
ment that the method of occlusion supported 
by adequate exercises is still the treatment 
of choice. It is mainly for the treatment of 
patients with eccentric fixation that pleoptics 
was devised. 

There is considerable difference between 
the attitude and the approach of the two 
founders of pleoptics, Bangerter and Ciup- 
pers. Bangerter believes that eccentric fixa- 
tion is simply an extreme degree of ambly- 
opia and that it is our job in this case as in 
all cases of amblyopia to break through the 
extreme suppression of the foveal area. 
Once this break through is achieved the path 
is open to the improvement of the visual 
acuity of the amblyopic eye. All of Bangert- 
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er’s instruments attempt to direct by visual, 
acoustic, or tactile stimuli the patient’s atten- 
tion to his fovea and to acceptance of mac- 
ular stimulation. 

Ciippers believes that eccentric fixation is 
the result of a change in spatial localization 
such that the eccentric retinal area, which 
the patient uses for fixation, carries the 
fovea in a straight-ahead visual direction. 

My experience with pleoptics have been 
restricted to the methods advocated by Cup- 
pers. Regardless of theoretic considerations 
there can be no doubt that Ciippers’ methods 
represent a great advance and we must ac- 
cept the happy pragmatic formula that it 
works. I mean that one can change the fixa- 
tion pattern of eccentric fixaters by means 
of the Euthyscope. There is no patching ex- 
cept of the amblyopic eye between treat- 
ments. 

The Euthyscope is something of a modi- 
fied ophthalmoscope. It is used in this fash- 
ion: After the macula of the amblyopic pa- 
tient is located, a disc of appropriate size is 
placed in the path of light of the instrument 
to shield the macular area. The intensity of 
the light is then stepped up and the fundus is 
illuminated for about 20 seconds. The result 
is that the patient sees a doughnut-shaped 
after-image when the instrument’s light is 
turned off. The center of the doughnut 
should correspond to the fovea of the eye. 

This after-image lasts from three to four 
minutes and, during that period, the patient 
is asked to watch single symbols, or other 
means are used to bring the fovea to the at- 
tention of the patient. When the after-image 
fades, the process is repeated again and 
again and again. The poor therapist is ex- 
hausted after half an hour and so is the pa- 
tient. Clippers does this for an hour twice a 
day. 

The Euthyscope treatment simply means 
that you repeat and repeat and repeat the 
after-image until you finally make the pa- 
tient aware of his fovea; until you get him 
to see an object straight-ahead and not over 


there. I personally believe this is not a 
change of localization but of attention being 
drawn to the fovea. However, there is no 
question that it works, occasionally in a few 
sessions. In all cases time and patience are 
required before central fixation is carried 
over into the ordinary art of vision. 

How practical is this method that requires 
two daily sessions of an hour each extend- 
ing over two weeks, six weeks, or three 
months? It is strenuous for the therapist 
who must have infinite patience and it is 
strenuous for the patient. I do not believe 
any ophthalmologist could possibly afford 
the time or want to carry out the treatment 
himself. Therefore especially trained help is 
required. It is mandatory also that there be 
some arrangement whereby the amblyopic 
children may be in one place and cared for 
all day. In other words, some sort of pleop- 
tics school of the type Bangerter has. There 
is no reason why this should not be feasible 
in the United States. 

Let me conclude with two thoughts. Once 
the visual acuity of the amblyopic eye has 
been normalized and securely established 
our job is not finished. To maintain full 
function, the amblyopic eye must be used in 
binocular vision. Results will be maintained 
only if the patient keeps using the eye. 

The second thought—pleoptics can only 
be given to children old enough to co-op- 
erate with the therapists, about six years of 
age. Pleoptics has also increased the age 
limit at which amblyopia can be successfully 
treated. It is remarkable that 18-year-old pa- 
tients and even adults can now be success- 
fully treated. 

No treatment is, however, ever as good as 
the absence of need for treatment. Preven- 
tion of amblyopia should remain our fore- 
most goal. Let the ophthalmologist be con- 
stantly aware of the fact that he can by ade- 
quate treatment prevent the development of 
deep-seated amblyopia in every child. 

Charles Snyder, 
Recorder. 
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TOWARD PREVENTION OF 
TRACHOMA* 

In 1957 T'ang, et al.’ isolated a virus in 
trachoma—a finding confirmed in our col- 
umns a year later by Collier and Sowa.’ 
Matters have moved quickly since then. 
Workers in Saudi Arabia,® Israel,* and For- 


July 2, 1960, pp. 


* Reprinted from The Lancet, 
31 and 32. 


mosa® have provided additional confirmation. 
There are several records of the induction 
of trachoma in volunteers, and an important 
over-all study has now been made by Grays- 
ton and his associates® working in Formosa. 
One hundred fifty eye specimens obtained on 
that island were cultured in the yolk sac of 
developing chick embryos. Owing to bac- 
terial contamination 34 specimens were dis- 
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carded ; and of the remaining 116, virus was 
isolated in five cases, four coming from 34 
cases of trachoma Stage II, and one from 
25 cases of trachoma Stage III. No virus 
could be isolated in 17 cases of doubtful 
trachoma, in 24 cases of follicular conjunc- 
tivitis, in five cases of normal conjunctiva, 
or in 11 cases of trachoma Stage I. Comple- 
ment-fixation tests revealed that the virus 
was serologically related to the psittacosis 
lymphogranuloma-venereum group. Four 
volunteers were inoculated in one eye with 
trachoma virus, two with normal yolk sac 
and one with adenovirus Type 4. The two 
receiving normal yolk-sac material showed 
no response. In the early stages there was 
no difference in the ocular reaction of the 
four infected with trachoma and the one in- 
fected with adenovirus, but after two weeks 
the volunteer injected with adenovirus be- 
came normal, while those infected with tra- 
choma showed progressive lesions. From 
these four patients trachoma virus was iso- 
lated on several occasions. As the experiment 
progressed two of the controls were inocu- 
lated with trachoma virus, so in all there 
were six inoculations. The clinical illness in 
the six volunteers was more acute than in a 
patient with natural trachoma—both in the 
conjunctival reaction and in the lymphadenop- 
athy. With the exception of one volunteer, 
the cornea had previously been so grossly 
damaged that it was not possible to establish 
whether pannus had developed in response 
to the experimental infection, but typical 
inclusion bodies were isolated in the corneal 
cells of one of these five patients, and pan- 
nus was observed in the one patient with 
clear corneas. The trachoma virus was found 
to possess a toxin similar to that of the other 
members of the psittacosis/lymphogranu- 
loma-venereum group in that it killed mice 
within 24 hours after intravenous inocula- 
tion. Inoculation established a rather mild 
and self-limiting trachoma infection in the 
Taiwan monkey, Macaca cyclopis, and virus 
could be isolated in these monkeys more than 
two weeks after inoculation. Apart from 
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that, the trachoma virus was inert in a large 
number of animals on which it was tried. 
In vitro tests showed that streptomycin was 
ineffective ; whereas penicillin, chlorampheni- 
col, the tetracyclines, and a sulfonamide com- 
pound proved effective, chloramphenicol be- 
ing the least satisfactory. 

A specially prepared antigen was used on 
505 sera of school children from an area in 
which mild trachoma is endemic; 39 percent 
of the sera of 148 children with Stage-IT 
trachoma showed a high titer ; 23-29 percent 
of sera from children with the following 
diagnoses reacted in the complement-fixation 
test: doubtful trachoma, Stages I, III, and 
IV, and “chronic follicular conjunctivitis.” 
The serum of one child in a series of 57 with 
supposedly normal eyes was found to con- 
tain trachoma antibodies, but none of 11 sera 
of children with folliculosis. Sera were also 
available from 34 persons of all ages and 
with all stages of the disease from areas of 
Formosa where more severe trachoma is 
endemic; 21 of these (62 percent) reacted 
in the complement-fixation test; in addition 
eight out of nine sera supplied from children 
in Egypt reacted. 

All six volunteers showed a complement- 
fixation-antibody response in the course of 
their infection. The possibility of devising a 
skin test was investigated. An equivalent of 
a two-percent yolk-sac suspension of the 
“purified” inactivated trachoma antigen elic- 
its delayed tuberculin-type reactions when 
0.1 ml. is inoculated intradermally in persons 
with various stages of trachoma. The reac- 
tion is most intense at 24 hours but persists 
for at least 48 hours. 

Trachoma virus, “purified” in much the 
same way as for the development of antigen, 
was used to produce trachoma vaccine. Dif- 
ferent methods of use were explored experi- 
mentally. In monkeys the best antibody re- 
sponse was obtained with a “purified” strain 
given in two doses one month apart. Mon- 
keys immunized against trachoma failed to 
take trachoma inoculation applied to the eye, 
and there appeared to be cross-protection be- 
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tween two different strains of trachoma 
virus. 

A final series of observations were made 
on man: 143 medical and nursing students 
were divided into 12 random groups and 
given different amounts of three vaccines 
and placebo material. A live vaccine was 
apparently no more effective than an inac- 
tivated vaccine, and all students who re- 
ceived aluminium-particle vaccine twice had 
high titers. A study was also undertaken on 
some 500 children, half of whom were given 
aluminium-hydroxide vaccine and half pla- 
cebo preparations. No serious reactions 
were observed, though vaccine was given to 
children as young as two months of age. 
That vaccines not only protect against infec- 
tion but have a favorable effect on an exist- 
ing infection was suggested by findings in 
three of the volunteers who were given vac- 
cine in the course of their experimental tra- 
choma. In them the titer rose further and 
clinical improvement was greater than in the 
three not so treated. 

These results open tantalizing possibilities 
but there are still some real difficulties to be 
overcome. The trachoma virus by all ac- 
counts is closely related to the psittacosis/ 
lymphogranuloma-venereum group, which 
are known to set up foci of infection in 
mammals and birds; and, despite natural 
immunity after such infection, the animals 
are unable to rid themselves of these viruses 
completely, so relapses occur. Likewise in 
man with “cured” trachoma, relapse is 
known to ensue. Studies in animals with 
vaccines against virus of the psittacosis/ 
lymphogranuloma-venereum group have on 
the whole been disappointing, though there 
have been some mild successes. There re- 
mains, therefore, much to be learned about 
natural and induced immunity against tra- 
choma virus before clinical application be- 
comes feasible. 
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EDGAR BROWER BURCHELL 
(1872-1960) 


The career of one of the great figures in 
medicine came to an end in the death of 
Edgar B. Burchell at the age of 88 years in 
Amityville, Long Island, May 19, 1960, fol- 
lowing a cerebral hemorrhage. With a bare 
grammar school education, he progressed 
from a “$17.00 a month” porter at the New 
York Eye and Ear Infirmary to consultant 
and teacher of the leading Eye, Ear, Nose 


Epcar Brower BuRCHELL 
(Photo by John Goeller) 
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and Throat surgeons of the world. In recog- 
nition of his phenomenal achievements, he 
was given the honorary degree of Doctor of 
Science by Roanoke College in 1934, was 
made the first Honorary Member of the 
American Academy of Ophthalmology and 
Otolaryngology in 1944. 

Dr. Burchell, or “Eddie” as he 
known to his close friends, performed many 
of the tests with the late Dr. John E. Weeks 
to confirm the cause of “pink eye” and fi- 
nally isolate the Koch-Weeks bacillus. He 
was a pioneer in the use of snake venom in 
ophthalmology and collaborated with Nogu- 
chi in his trachoma investigations. He as- 
sisted the late Dr. George Sloan Dixon in 
the “Sweet-Dixon” X-ray localization of 
foreign bodies of the globe and the produc- 
tion of anatomic stereographs which are to- 
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day unexcelled for teaching and demonstra- 
tions. He prepared more than 100,000 
stained sections of the human eye during his 
60 years of service at the Infirmary and fin- 
ished more than 500 preparations of the 
temporal bone and accessory sinuses. It was 
from his specimens that the operation for 
facial palsy was developed in this country. 
His proficiency in bacteriology caused the 
late Dr. John M. Wheeler to invite him as 
preoperative consultant before the operation 
for cataract on King Prajadhipok of Siam. 
He gave courses and lectures in many cities 
of the United States and foreign countries 
and frequently accompanied the late Dr. 
Sernard Samuels on his lecture tours. He 
was one of the original instructors in bac- 
teriology in the graduate course of ophthal- 
mology at New York University Medical 
School. 

Born of poor parents on the lower east 
side of New York, Edgar Burchell was left 
an orphan at an early age by the death of his 
father, who was a carpenter. He was forced 
to stop school and go to work as a jeweler’s 
apprentice to aid his mother in the home. 
After a few years, he began work as a por- 
ter in what is now the Eno Laboratory of 
the New York Eye and Ear Infirmary. One 


of his duties was cleaning test tubes and 
other laboratory equipment. He developed 
an interest in the tests and experiments in 
progress and became an invaluable assistant 
to Dr. Weeks and others. One of the doctors 
discarded an old copy of Gray's Anatomy 
and it was from this book that young 
Burchell gleaned his basic knowledge of the 
eye and the ear, nose and throat. When the 
Spanish-American war began, he enlisted 
as orderly to the late Dr. Walter E. Lam- 
bert, an ophthalmic chief at the Infimary. 
He was in training at Chicamaugua in 1898 
and participated in the campaign at Matan- 
zas, Cuba. In 1925, he was given the medal 
of Meritorious Service, New York’s highest 
award, and a regimental review by the Na- 
tional Guard of New York in the Mall of 
Central Park. 

After his return to the Infirmary from 
Cuba, he became a technician, learned bac- 
teriology and continued his interest in anat- 
omy. The late Dr. Robert G. Reese became 
interested in his work and sent him to Vi- 
enna to learn the techniques used in the lab- 
oratories of Salzmann and Fuchs. While in 
Europe, he investigated and prepared speci- 
mens of the eye, the temporal bone and 
nasal accessory sinuses. With this back- 
ground, he soon became an authority on 
these preparations and was also given the 
title of bacteriologist and serologist at the 
Infirmary. He became a teacher of doctors 
and a consultant to the chiefs of service. He 
was a great raconteur and invariably spoke 
at all alumni functions, and was acclaimed at 
every banquet. 

Lieut. Edgar B. Burchell, New York Na- 
tional Guard, ret, is survived by his daugh- 
ter, Mrs. Wendall Battenfield, and two sons, 
Edgar B., Jr., and George D. Burchell, all 
residing in greater New York. 

Ophthalmology has lost a great teacher, 
America and New York a great patriot, and 
I have lost a true friend. 

Brittain Payne. 
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TUTOMU SATO 
( 1902-1960 ) 


Dr. Sato was the third son of Sir Dr. 
Susumu Sato, one of the Imperial surgeons 
of Japan. After graduating from Tohoku 
Imperial University, he served a two-year 
residency in internal medicine, specializing 
in ophthalmology. Later, he worked under 
Prof. Shinobu Ishihara at Tokyo Univer- 
sity. 

Dr. Sato’s chief research there was in the 
field of myopia. He described the develop- 
ment of myopia as “shift of zero point of 
accommodation.” He believed that the lens 
not only accommodates itself for distance 
but also adapts to a change of corneal curva- 
ture and axial length of eyeball, to bring the 
zero point of accommodation to infinity. 
Continuous near work disturbs the adapta- 
tion of the lens and shifts the zero point of 
accommodation to minus. 

Development of “anterior chamber sur- 


Tutomu Sato 


gery” was one of his greatest contributions 
to ophthalmology. He originated surgical 
techniques to treat myopia, astigmatism, and 
keratoconus with his especially designed 
knife. Sato’s technique for discission of sec- 
ondary membrane with the aid of a fixation 
needle was his masterpiece. This technique 
is still widely used in Japan, as well as other 
countries. He devised several other new sur- 
gical techniques, such as procedures for tri- 
chiasis or pterygium. 

While professor of ophthalmology at Jun- 
tendo University in Tokyo, Dr. Sato was a 
master at improving the abilities of his co- 
workers. Noyori’s fundus camera was de- 
veloped by Dr. Noyori under the special 
guidance of Prof. Sato. Under his counsel 
Dr. Magatani established one of the largest 
contact-lens clinics in Japan. Since Dr. Sato 
introduced a new type of contact lenses to 
Japan, they became very popular among his 
patients. During the latter part of his practice, 
he transferred some of his surgical cases to 
contact lenses. However, in cases of ad- 
vanced keratoconus, he found that corneal 
surgery was highly beneficial before fitting 
the patients with contact lenses. 

Dr. Sato, in accordance with Dr. Ishihara’s 
wishes, contributed much of his time and ef- 
fort to the problems inherent to the Japa- 
nese language. Dr. Ishihara and Dr. Sato 
developed a westernized Japanese alphabet. 
As yet, this has not been generally accepted. 

Dr. Sato died of a heart attack, June 9, 
1960, at the age of 58 years. He willed his 
eyes to two of his young patients for corneal 
transplantation. 

I express my deepest regret for the loss 
of Prof. Tutomu Sato, an outstanding oph- 
thalmologist. 


Tsuyoshi Yamashita. 
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CORRESPONDENCE 


CORRESPONDENCE 
3IBLIOGRAPHY ON RETROLENTAL 
FIBROPLASIA 


Editor, 
American Journal of Ophthalmology: 

The National Society for the Prevention 
of Blindness is receiving a number of in- 
quiries regarding the relationship between 
oxygen therapy for premature infants and 
retrolental fibroplasia. Specifically, it is 
asked when the knowledge, that uncon- 
trolled use of oxygen in the treatment of 
premature infants might result in retrolental 
fibroplasia, became generally available to the 
profession and hospitals. 

Those who fail to follow 
tions established by competent authority for 


recommenda- 


prescribing oxygen for premature infants 
subject their patients to the risk of blind- 
ness. 

The entire medical profession and all hos- 
pital administrators have a duty to institute 
and persistently follow procedures in the ad- 
ministration of oxygen to premature infants 
that will prevent retrolental fibroplasia. 

Following is an annotated bibliography on 
the relationship of oxygen therapy to retro- 
lental fibroplasia. These references are set 
out in chronological order to show when it 
was that knowledge of the cause and preven- 
tion of retrolental became available to the 
medical profession. 

Your co-operation in forcefully bringing 
this subject to the attention of your readers 
will be deeply appreciated by the National 
Society for the Prevention of Blindness and 
its Committee on Retrolental Fibroplasia. 
Many others who have either a professional 
or personal interest in the universal use of 
such important sight-saving information will 
be equally appreciative. 

John W. Ferree, M.D., 
Executive Director. 


Committee on Retrolental Fibroplasia 
V. Everett Kinsey, Ph.D., chairman, De- 
troit. 


Algernon B. Reese, M.D., New York. 
Arnall Patz, M.D., Baltimore. 


Jonathan T. Lanman, M.D., New York. 


ANNOTATED BIBLIOGRAPHY ON 
RETROLENTAL FIBROPLASIA* 


1. Campbell, K.: Intensive oxygen therapy as a 
possible cause of retrolental fibroplasia: A clinical 
approach. Med. J. Australia, 2:48 (July) 1951. 

2. Crosse, V. M., and Evans, P. J.: Prevention 
of retrolental fibroplasia. A.M.A. Arch. Ophth., 
48:83 (July) 1952. “In our view, supported by the 
history of the disease in England since 1946, by 
our own experience, and by comparison with the 
experiences in other centers in the country, it is 
right to draw attention to the dangers of the use 
of too much oxygen and to its administration for 
too long a period... .” 

3. Patz, A., and others: Studies on the effect of 
high oxygen administration in retrolental fibro- 
plasia: I. Nursery observations. Am. J. Ophth., 
35:1248 (Sept.) 1952. Study in Gallinger Munici- 
pal Hospital, Washington, D.C., was aided by 
grants from National Institute of Neurological 
Diseases and Blindness and District of Columbia 
Society for the Prevention of Blindness. The re- 
sults of the first of a three-year controlled oxygen 
nursery study are cited. Authors conclude that 
there are now sufficient data to question the advis- 
ability of the “routine” use of prolonged high oxy- 
gen concentrations in the nursery. 

4. Editorial: Retrolental fibroplasia and oxygen. 
J. Pediat., 44:122, 1954. “. . . there is a growing 
feeling that oxygen should not be given routinely 
to the premature infant, but reserved for individ- 
ualized cases of asphyxia and further, it should be 
used in as low a concentration as possible and for 
as short a time as possible.” 

5. Lanman, J. T., and others: Retrolental fibro- 
plasia and oxygen therapy. J.A.M.A., 153:223 
(May 15) 1954. Report of research at Bellevue 
Hospital, New York, concluding that the authors 
believed the disease to be directly related to exces- 
sive oxygen and felt that it could be controlled by 
severely restricting oxygen administration to pre- 
mature infants. 

6. Letourneau, C. U.: Hospitals, 28:109 ( Aug.) 
1954. The author (assistant director of American 
Hospital Association and secretary of Association’s 
Council on Professional Practice) stated in this 
medical review: ““We must not allow premature in- 
fants to be exposed to high concentration of oxy- 
gen routinely. Concentration in cases of emergency 
up to 40 per cent is allowable, but having pre- 
scribed, the physician has discharged his obliga- 
tion. The rest is up to the hospital to administer the 
treatment as prescribed . . . Despite the reading on 
the flow-meter, the oxygen may not be delivered as 
the doctor prescribed it. It must be checked by an 


* Commonly abbreviated as RLF. 
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adequate analyzer. . . . The hospital administrator 
must bear the responsibility for preventing retro- 
lental fibroplasia no less than the physician and the 
scientist. We have a special part to play in prevent- 
ing this dreadful disease, and each of us must 
make certain that he has used all the technical, sci- 
entific and professional knowledge available to 
him.” 

7. Hepner, W. R.: Retrolental fibroplasia: Cur- 
rent notes. A.M.A. J. Dis. Child., 88:356 (Sept.) 
1954. On page 359, under heading “Recommenda- 
tions,” the author said: “Oxygen tends to be over- 
used, rather than underused, both in concentration 
and duration of therapy. After the first two or 
three days, concentrations greater than 40 per cent 
are rarely indicated, and after two or three weeks, 
need for more than room air is uncommon.” 

8. Nat. Soc. Prev. Blindness: Communication 
(Oct. 29, 1954) to state and city directors of ma- 
ternal and child health programs; directors, mater- 
nal and child health, schools of public health. Re- 
ferred to cooperative research study in 18 hospi- 
tals, reported by Kinsey at Symposium on Retro- 
lental Fibroplasia held during October 1954 Amer- 
ican Academy of Ophthalmology and Otolaryngol- 
ogy meeting. Consensus of participants, as stated 
by Algernon B. Reese, M.D., chairman: that rou- 
tine administration of oxygen to premature babies 
be discontinued; that it be given only if there be 
cyanosis or respiratory disease, that in such cases 
the concentration inside the incubator be kept be- 
low 40 per cent as measured by an oxygen ana- 
lyzer, and that oxygen therapy be discontinued as 
soon as respiratory distress is relieved. (See ref. 
17) 

9. Rothmund, H. I. M., and others: A field 
study of retrolental fibroplasia in Maryland. Pedi- 
atrics, 14:455 (Nov.) 1954. The authors stated 
that a recent series of papers by Patz, Ashton, 
Lanman and others “have indicated that oxygen is 
an etiologic factor.” 

10. Abstract of article from Lancet, J.A.M.A., 
156:1102 (Nov. 13) 1954. Reported striking cor- 
relation of oxygen administration to premature 
babies and the occurrence of retrolental fibroplasia. 

11. Editorial, Prematurity, oxygen, and retrolen- 
tal fibroplasia. J.A.M.A., 157:449 (Jan. 29) 1955. 
“In the present state of knowledge, there is cer- 
tainly no reason to deny small premature infants 
the benefits of incubator care or of additional oxy- 
gen in the amount and duration indicated by relief 
of cyanosis. And, since retrolental fibroplasia is 
essentially limited to infants of less than 2,267.9 
grm. (5 lb.), there need be no fear of disturbing 
the eyes of term infants by the oxygen therapy so 
frequently required for their pulmonary and cir- 
culatory disturbances. On the other hand, the evi- 
dence is now strong that the exposure of infants 
to oxygen for even several days is associated with 
increased incidence of retrolental fibroplasia. Thus, 
the physician caring for a premature infant should 
steer a course between preventable anoxia endang- 
ering survival on the one hand and the ophthal- 
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mologic hazards of unnecessary use of oxygen on 
the other.” 

12. Smith, C. A.: Oxygen and retrolental fibro- 
plasia. Mod. Hosp., 84:49 (Feb.) 1955. The author 
discussed various studies indicating the relationship 
between oxygen and retrolental fibroplasia, and 
pointed out that the statistics on the 18-hospitals 
study reported by Kinsey at a meeting of the 
American Academy of Ophthalmology and Oto- 
laryngology in September 1954, were highly sig- 
nificant in showing the relationship between pro- 
longed high-oxygen administration and the disease. 
However, he did not make a strong recommenda- 
tion as to methods of prevention. 

13. Editorial, The overuse of oxygen and retro- 
lental fibroplasia. J. Pediat. 46:252 (Feb.) 1955. 
“If currently available information is disregarded 
and an infant becomes blind, the burden that lies 
on the physician and the hospital is unpleasant to 
contemplate. The conclusion is obvious that dis- 
criminate and limited use of oxygen in premature 
babies is now mandatory.” 

14. Engle, M. A., and Levine, S. Z.: Response 
of small premature infants to restriction of supple- 
mentary oxygen. A.M.A. J. Dis. Child. 89:316 
(Mar.) 1955. The authors, reporting studies at 
New York Hospital-Cornell Medical Center, con- 
cluded: “There were no detectable late ill effects 
from the early termination of oxygen administra- 
tion. It would seem that the administration of oxy- 
gen to premature infants of low birth weight as a 
routine procedure is not necessary.” 

15. Lanman, J. T.: The control of oxygen ther- 
apy for the prevention of retrolental fibroplasia. 
J. Pediat., 46:365 (Mar.) 1955. “In summary, the 
proper control of oxygen use means first its total 
elimination except for times of clinically demon- 
strable need. It should then be given for as brief 
a time as possible at concentrations below 40 per- 
cent.” The author then went on to say how to con- 
trol the concentration. 

16. Kinsey, V. E.: Letter to the editor. Pedi- 
atrics, 18:511 (Sept.) 1956. “In view of the posi- 
tive evidence indicating that even relatively short 
exposures to oxygen are associated with RLF, even 
though the concentration is kept below 40%, and 
the paucity of evidence that there is any critical 
concentration below which RLF is markedly re- 
duced in incidence, I believe that merely restricting 
the concentration of oxygen, without stringently 
reducing the duration in oxygen, may result in un- 
necessary cases of RLF. Certainly, the emphasis 
should be placed on restricting the duration in oxy- 
gen to an absolute minimum consistent with the 
clinical indications of anoxia irrespective of the 
concentration of oxygen administered.” 

17. Kinsey, V. E., and others: Retrolental fibro- 
plasia: Co-operative study of retrolental fibroplasia 
and the use of oxygen. A.M.A. Arch. Ophth., 56: 
481 (Oct.) 1956. The authors’ recommendations: 
“The length of time a premature infant, particu- 
larly an infant of multiple birth, is kept in an en- 
vironment containing oxygen in concentrations in 
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excess of that of air should be kept to an absolute 
minimum, consistent with the clinical indications of 
anoxia. When oxygen therapy is clearly required, 
it should be prescribed on an hourly basis and the 
concentration should be as low as possible.” 

18. Patz, A.: The role of oxygen in retrolental 
fibroplasia—E. Mead Johnson award address. Pe- 
diatrics, 19:504 (Mar.) 1957. “These clinical and 
experimental data justify recommendations for a 
rigid supervision of oxygen administration to the 
premature infant to avoid any unnecessary overuse 
of this potentially toxic agent.” 

The above bibliography is by no means a com- 
plete listing of the articles that have been pub- 
lished on this subject. It does indicate that numer- 
ous articles were in the literature pertaining to the 
role of oxygen in the etiology of retrolental fibro- 
plasia. 


BOOK REVIEWS 
SymPosiuM on GLaucoMA. Edited by Wil- 
liam B. Clark M.D., F.A.C.S. Transac- 
tions of the New Orleans Academy of 

Ophthalmology. Saint Louis, C. V. 

Mosby Company, 1959. 300 pages, 99 

figures, including two in color, index. 

Price: $13.50. 

For a numver of years, the New Orleans 
Academy of Ophthalmology has held an an- 
nual symposium on some major subject in 
ophthalmology and has edited and published 
a number of the reports and discussions of 
each meeting. These have been of great in- 
terest and value to the clinical ophthalmolo- 
gist particularly, for whom the symposiums 
have been primarily designed. 

This symposium on glaucoma presented 
in 1957 and edited by Dr. Clark, assisted by 
J. M. Carmichael, M.S.J., maintains the 
high standard already established by its pred- 
ecessors and should be in the library of 
every ophthalmologist, but particularly in 
that of every research investigator who is 
not a clinician, for the latter should be more 
and more aware of the complex clinical 
problems encountered by physicians on the 
firing line. 

The contributors are: 

1. Bernard Becker, professor of ophthal- 
mology, Washington University School of 
Medicine. An expert and internationally 
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known “glaucomatologist,” Dr. Becker com- 
bines great clinical skill and diagnostic acu- 
men with a high degree of excellence in the 
laboratory. He first introduced Diamox to 
us and was among the first to study modern 
tonography most intensively. His chapters 
on the biochemistry of aqueous production 
and flow, provocative tests and their effect 
on tonography, Diamox and other inhibitors 
of aqueous secretion, and miscellaneous top- 
ics concerning glaucoma show the broad ex- 
tent of his interests and brilliantly reveal his 
deep knowledge of the subject. 

2. W. Morton Grant, a pioneer in the 
study of Diamox and tonography, is asso- 
ciate professor of ophthalmology, Harvard 
Medical School. Dr. Grant's chapters on 
physiologic and pathologic aspects of aque- 
ous production and flow and basic tonome- 
try and tonography, can be said to be the 
last word on these subjects. 

3. Joseph S. Haas, associate professor of 
ophthalmology, University of Illinois Medi- 
cal School, a noted clinician and deep stu- 
dent of glaucoma, is generous of his expert 
knowledge displayed in his chapters on 
perimetry, clinical manifestations, diagnostic 
and provocative tests, and surgery for angle- 
closure glaucoma. 

4. A Edward Maumenee, professor of 
ophthalmology, Johns Hopkins University 
School of Medicine, a superb clinician and 
ophthalmic surgeon, equally at home in the 
laboratory, exhibits chapters on classifica- 
tion of glaucoma, what is good medical con- 
trol?, and surgery for congenital glaucoma, 
a subject to which he has devoted much time 
and thought. 

5. Harold G. Scheie, professor of oph- 
thalmology, University of Pennsylvania 


Medical School, whose work on gonioscopy, 


in fact all clinical 
phases of the subject, is impressive, is the 
originator of several operations of note that 
bear his name. He appropriately gives us 
chapters on gonioscopy and the surgical 
treatment of chronic simple wide-angle glau- 
coma. 


congenital glaucoma, 
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6. Kenneth C. Swan is professor and 
head of the Department of Ophthalmology, 
The University of Oregon Medical School. 
His contributions to the pharmacology and 
therapeutics of ophthalmic diseases, ocular 
motility, and various aspects of ophthalmic 
surgery are widely known and noteworthy. 
His three chapters include surgical anatomy 
in relation to glaucoma, miotic treatment of 
glaucoma, and modifications in the technique 
of filtration operations. 

7. Georgiana Dvorak-Theobald is emeri- 
tus clinical pathologist, assistant professor 
and consulting pathologist, University of 
Illinois Medical School. Her contributions 
in the field of ocular pathology and particu- 
larly in the anatomy, histology, and pathol- 
ogy of the outflow channels of the eye are 
classic. She discusses here the histology of 
tissues surrounding the angle of the anterior 
chamber and the pathology of glaucoma. 

8. Lorenz E. Zimmerman is the chief, 
Ophthalmic Pathology Branch, and Regis- 
trar, Registry of Ophthalmic Pathology, 
Armed Forces Institute of Pathology, 
Washington, D.C. His chapter on the pres- 
ence of hyaluronidase-sensitive acid muco- 
polysaccharide in the trabeculae and iris is 
superb. 

The final chapter is devoted to round- 
table discussions by the participants. This is 
a delightful and informal give-and-take 
game, as questions and answers are batted 
back and forth. 

The editor, Dr. Clark, dedicates this work 
“to my good friend Paul A. Chandler, M.D., 
whose remarkable ability to translate the ab- 
stractions of research into the realities of 
practice and transmit them to his fellow 
practioners has saved the vision of many 
persons, particularly those with glaucoma.” 
This is a most fitting tribute to one of our 
great “glaucomatologists”’. 

There are a number of symposiums on 
glaucoma that have recently appeared in 
book form but in my opinion none of them 
is as instructive or clinically as important 
as is this one. Enthusiastically recommended. 

Derrick Vail. 


PROCEEDINGS OF THE ALL-INDIA OPHTHAL- 
MOLOGICAL Society. VOLUME 17, 1957. 


This bound volume of 288 pages provides 
lists of the five founder members, 13 honor- 
ary members and 456 ordinary members, as 
well as the text of the 34 communications 
and the presidential address given at the 
1957 meeting. The first 14 essays are con- 
cerned with aspects of trachoma and are fol- 
lowed by a panel discussion. Many of the 
essays are accompanied by numerous illus- 
trations. The authors of most of the discus- 
sions are residents of India but there are 
also several by distinguished foreign guests, 
among them Yukihiko Mitsui, Thygeson, 
Bietti, and Larmande. 

F. H. Haessler 


PHYSIOLOGY OF THE RETINA AND THE VIs- 
uAL Patuway. By G. S. Brindley, M.D. 
Baltimore, Williams & Wilkins Company, 
1960. 298 pages, illustrated, bibliography, 
index. Price: $7.50. 

Brindley discusses at length the very nu- 
merous moot questions of visual physiology 
and reviews all possible solutions to every 
problem. Though he refrains from dogmatic 
answers, he favors in every case the most 
conservative interpretation as most proba- 
ble. He is personally skeptical of the exist- 
ence of centrifugal fibers to the retina in 
spite of the anatomic and electrophysiologic 
data because no visual phenomena yet stud- 
ied requires centrifugal control of retinal ac- 
tivity for its explanation. He impugns the 
hypothesis of Walls and Mathews that 
Maxwell’s spot depends on variations in the 
different kinds of color receptors and pro- 
duces evidence that Maxwell’s spot depends 
wholly on the screening of the receptors by 
the yellow pigment of the macula. His an- 
alysis dismisses the suggestion that the blue 
receptors are rods. Many interesting histori- 
cal references and much new information 
are included. In Young’s supposition of 
three color-sensitive mechanisms in the ret- 
ina proposed in 1802, the primary colors 
originally suggested were red, yellow and 
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blue, but later that year he substituted for 
these red, green and violet. Brindley holds 
that there is no justification for calling this 
the “Young-Helmholtz” theory as Helm- 
holtz merely popularized the conception. 
As the author states in the preface: “This 
is a tightly written book, very full of infor- 
mation and for this reason not easy to read 
from end to end consecutively.” The infor- 
mation does not, however, extend to any 
practical implications of visual physiology. 
He ignores, for instance, Maxwell’s demon- 
stration, in 1861, in which a scene was pro- 
jected on the screen in natural colors for the 
first time—the foundation of color photog- 
raphy. The book is addressed primarily to 
the specialized investigator in this field. 
James E. Lebensohn. 


VISION OF THE AGING PaTIENT. Edited by 
Monroe J. Hirsch, O.D., Ph.D., and R. FE. 
Wick, O.D. Philadelphia, Chilton Com- 
pany, 1960. 328 pages, illustrated, bibliog- 


raphy, index. Price: $7.50. 


Few realize that the neologism, geriatrics, 
dates only from 1909 when Nascher intro- 
duced the word in the New York Medical 
Journal. This timely symposium on the vis- 
ion of the aging patient is contributed by 15 
authors, seven of whom are Ph.D.’s. The 
psychologist, Bartley, discusses the change 
that occurs with age in vocabulary, perform- 
ance tests, learning, and emotional respon- 
ses. Ellerbrock and Rosenbloom review re- 
spectively the optical aids for reduced vision 
and the organized agencies that help the par- 
tially sighted. The semisighted are predomi- 
nantly an aged population. The librarian, 
Grace Weiner, summarizes the current liter- 
ature on gerontology. She is responsible also 
for the somewhat incomplete bibliography. 
Among its omissions are Wilmer’s excellent 
article on the aging eye and Lebensohn’s pa- 
pers on the optical problems of presbyopia. 

Weymouth details the effect of age on vis- 
ual acuity. From the ages of 40 to 80 years, 
the two higher levels of acuity (20/15, 20/ 
20) fall from 94 to six percent. Hirsch ana- 


lyzes the senile refractive changes in health 
and disease. He prefers the trial frame and 
free lenses to the mechanical refractor as in- 
suring greater accuracy. The acquired hy- 
permetropia of age increases an average of 
1.0D. Inverse astigmatism, increasing stead- 
ily to the age of 65 years, reaches an average 
increment of 10D. The myopia of uncon- 
trolled diabetes is explained by hydration of 
the lens but it is probably due to osmotic 
dehydration extending to the nucleus. In 
monocular changes of refraction ocular 
pathology involving the macula should be 
suspected. Meredith Morgan notes that the 
binocular amplitude of accommodation is 
practically linear up to the age of 60 years 
and hence the probable dioptric amplitude 
can be expressed by the formula, 18.5 — 
(0.3 age). 
tion may be increased 0.5D. without materi- 
ally changing the patient’s habits. With 
larger additions, trifocals should be con- 
sidered. Acquired eccentric fixation in the 
elderly is frequently due to a foveal lesion 


In presbyopia the new addi- 


If vision is sufficient, a displacement of the 
blindspot can be mapped. 

Archer and Eakin hope that manufactur- 
ers will supply a light-weight stylish frame 
for the aged as the adjustment of present 
frames is rarely entirely satisfactory. Wick 
itemizes the examining procedure for the 
aged but fails to mention the pinhole disk. 
Neill considers contact lenses; though four 
different types of bifocal contact lenses have 
been designed, only a rare patient can suc- 
cessfully adapt to any of these. The aphakic 
patient can usually wear contact lenses. A 
person with binocular aphakia is able to in- 
sert the contact glasses himself if he starts 
with a spectacle frame having one corrective 
lens and the lower half of the second eye 
wire cut off. After the first contact lens is 
inserted through this portal, the frame is 
removed and the second inserted. 

This monograph is a valuable addition to 
the current material on the visual problems 
of the aged, though it by no means exhausts 
the subject. 

James E. Lebensohn. 
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EpiTep sy Dr. F. HERBERT HAESSLER 


Abstracts are classified under the divisions listed below. It must be remembered that any given paper 
may belong to several divisions of ophthalmology, although here it is mentioned only in one. Not all of 
the headings will necessarily be found in any one issue of the Journal. 


CLASSIFICATION 


. Anatomy, embryology, and comparative oph- 
thalmology 

. General pathology, bacteriology, immunology 

. Vegetative physiology, biochemistry, pharma- 

cology, toxicolo 

. Physiologic optics, refraction, color vision 

Diagnosis and therapy 

. Ocular motility 

. Conjunctiva, cornea, sclera 

Uvea, sympathetic disease, aqueous 

. Glaucoma and ocular tension 


WH 


1 
ANATOMY, EMBRYOLOGY, AND COM- 
PARATIVE OPHTHALMOLOGY 

Hausler, H. R. and Sibay, T. M. Injec- 
tion technique for studying retinal blood 
vessels. Brit. J. Ophth. 44:46-50, Jan., 
1960. 

The use of a mixture of two silver salt 
solutions injected by force into the retinal 
vessel tree allows it to be studied in much 
detail in its full continuity. This is done 
by injection through the central retinal 
vessels by means of small electric pumps 
which are described in detail. By the use 
of this procedure one stains not only the 
vessel structure but the neurofibrils, in- 
tercellular cement substances, and part of 
the smooth muscle cells around the arteri- 
olar walls. (6 figures, 1 reference) 

Morris Kaplan. 


Norn, M. S. Cytology of the precorneal 
film. Acta ophth. 38 :67-71, 1960. 

The thin layer of fluid covering the 
cornea was examined cytologically. It is 
assumed that the anuclear squamous 
cells originate from cornified squamous 
epithelium of the lids; nucleated squa- 
mous cells from the cornea (they are rare 
—occasionally they appear in corneal 


10. Crystalline lens 

11. Retina and vitreous 

12. Optic nerve and chiasm 

13. Neuro-ophthalmology 

14. Eyeball, orbit, sinuses 

15. Eyelids, lacrimal apparatus 

16. Tumors 

17. Injuries 

18. Systemic disease and parasites 

19. Congenital deformities, heredity 
20. Hygiene, sociology, education, and history 


edema) neutrophils and lymphocytes 

probably are derived mostly from the 

conjunctiva. (2 figures, 6 references) 
John J. Stern. 


Primrose, J. Triple branching of retinal 
blood vessel. Brit. J. Ophth. 44 :246-247, 
April, 1960. 

The author describes a retina in which 
a triple division of the superior temporal 
artery is seen. The effect of oxygen need 
on the developing arterial buds is dis- 
cussed. (1 figure, 7 references) 

Irwin E. Gaynon. 


Singh, S. and Dass, R. The central ar- 
tery of the retina. I. Origin and course. 
Brit. J. Ophth. 44:193-212, April, 1960. 

The origin and course of the central 
retinal artery was studied in 106 speci- 
mens. Double central retinal arteries were 
present in two of the eyes. The central 
retinal artery usually arises from the oph- 
thalmic artery and rarely from the middle 
meningeal artery. When the ophthalmic 
artery crosses over the optic nerve, the 
central retinal artery arises at the angle. 
When it crosses under the optic nerve, 
the central retinal artery arises from the 
second part. The course, anatomical divi- 
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sions, and variations of the central retinal 
artery are described. (21 figures, 5 tables, 
23 references) Irwin E. Gaynon. 


2 
GENERAL PATHOLOGY, BACTERIOLOGY, 
IMMUNOLOGY 

Collier, L. H., Duke-Elder, S. and 
Jones, B. R. Experimental trachoma pro- 
duced by cultured virus. Part II. Brit. J. 
Ophth. 44 :65-88, Feb., 1960. 

The blind eye of a human volunteer 
was inoculated with virus strain G17. 
This was done at the eighteenth egg pas- 
sage. The typical clinical picture of tra- 
choma in both the conjunctiva and cornea 
resulted. The cytology of conjunctival 
scrapings and epithelial inclusion bodies 
were typical. The virus was reisolated re- 
peatedly from the conjunctiva. The proc- 
ess responded to oral sulfadiazine ther- 
apy. (29 figures, 4 tables, 8 references) 

Irwin E. Gaynon. 


Gualdi, G. and Fabio, U. An attempt to 
inoculate Trichomonas vaginalis into 
the ocular tissues of laboratory animals. 
Rassegna ital. d’ottal. 28:366, Sept.-Oct., 
1959. 

The author studied the question of in- 
oculating the various ocular tissues of 
laboratory animals. The parasite showed 
no ability to live or propagate in con- 
junctival and corneal tissues. In the vit- 
reous, after implanting the trichomonas in 
the anterior chamber, there was some re- 
action. E. M. Blake. 


Hill, K. The nature of the antibacterial 
effect of human vitreous. Tr. Am. Acad. 
Ophth. 64 :298-307, May-June, 1960. 

The activity of Stored 
vitreous seems to be based on the pres- 
ence of antibiotics which were systemi- 
cally administered before death. (5 fig- 
ures, 4 tables, 6 references) 

Harry Horwich. 


antibacterial 


Mulgaria, A. and Scardoni, C. Experi- 
mental contribution to the study of para- 
allergic phenomena in the ocular tissues 
of animals injected with tubercule bacilli. 
Rassegna ital. d‘ottal. 28:391, Sept.-Oct., 
1959, 

Staphylococcus lisate was injected into 
the opposite eye. The article does not 
lend itself to abstracting; it should be 
read in its entirety. (3 figures) 

E. M. Blake. 


Niedermeyer, Siegfried. The reaction of 
the orbital tissue to foreign substances. 
Arch. f. Ophth. 161 :547-553, 1950. 

The reactions of tissue to the implanta- 
tion of foreign substances (polyvinyl al- 
cohol) used in retinal surgery were stud- 
ied in rabbits. The implants were placed 
beneath the skin of the abdomen and into 
the orbit. Histologic studies of the reac- 
tions are reported in detail. (5 figures, 6 
references) F. H. Haessler. 


3 

VEGETATIVE PHYSIOLOGY, BIOCHEM- 
ISTRY, PHARMACOLOGY, TOXICOLOGY 

Cole, D. F. Rate of entrance of sodium 
into the aqueous humour of the rabbit. 
Brit. J. Ophth. 44:225-245, April, 1960. 

The rate of formation of aqueous is re- 
lated to the rate of entry of solutes, the 
sodium ion being the chief constituent. 
The aqueous compartment of the rabbit 
eye was transfused with sodium-free iso- 
tonic manitol solution. The normal drain- 
age channels were occluded. All effluent 
fluid was collected, measured, and the 
concentrations of sodium, potassium, and 
calcium determined. The active transfer 
of sodium at 0.390 u Eq./min. accounts 
for an aqueous flow of about 2.5 u/min- 
ute. (8 figures, 29 references) 

Irwin E. Gaynon. 


Erausquin, H. and Estupifian Fazio, C. 
A method for the determination of carbo- 
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hydrates in the aqueous and vitreous hu- 
mors. Arch. oftal. Buenos Aires 34:272- 
277, Oct., 1959. 

By means of a simple bidimensional, 
paper chromatographic procedure, titra- 
tion of the carbohydrate content of small 
samples of aqueous and vitreous may be 
effected. The solute moves through ad- 
sorption columns to different heights, 


which are in keeping with both the con- 
centration of the substance being investi- 
gated and its relative solubility in the 
original fluid (water) and in that used as 
a developing liquid phase. (8 figures, 15 


references) A. Urrets-Zavalia, Jr. 

Kerrinnes, E. The fundus during car- 
diac surgery with hyperthermia as a re- 
sult of interruption of circulation. Arch. 
f. Ophth. 161 :532-546, 1960. 

In 44 ophthalmoscopic studies during 
cardiac surgery the course of the surgery 
and the fundus findings were coordinated. 
The essential finding for the recognition 
of normalization of circulatory relation- 
ship is the occurrence of a spontaneous 
venous pulse. The significance of sludged 
blood is discussed and it is emphasized 
that no erythrocyte aggregations were 
found in the retinal blood vessels, which 
might be ascribed to chilling of the blood. 
(3 figures, 31 references) 

F. H. Haessler. 


Mackensen, G. and Uber, J. Study of 
the physiology of optokinetic nystagmus. 
Arch, f. Ophth. 161 :599-604, 1960. 

Optokinetic nystagmus changes in a 
characteristic with increasing 
duration of the stimulus despite con- 
stancy of the condition of stimulation. 
The amplitude and the rapidity of phase 
increase whereas the frequency most often 


manner 


decreases. These changes are ascribed to 
a central persistence of the stimulus. (4 
figures, 5 references) F. H. Haessler. 


Maumenee, A. E. Effect of alpha-chy- 
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motrypsin on the retina. Tr. Am. Acad. 
Ophth. 64 :33-36. Jan.-Feb., 1960. 
Intravitreal injection of 0.1 cc. of 1:5,000 
dilution of alphachymotrypsin produced 
changes varying from breakdown of the 
supporting fibers to complete 
atrophy of the retina within two weeks. 
This exceeds any dosage used clinically. 
Possibly this is a manifestation of similar 
embryonic origin for the zonular fibers 
and the retinal supporting fibers. (4 fig- 
ures, 1 reference) Harry Horwich. 


almost 


Mittermayer, C. and Dardenne, U. An 
optic-enzymatic method for the determi- 
nation of L(+) lactic acid and in por- 
tions of the lens of young and old cattle. 
Arch. f. Ophth. 161 :579-593, 1960. 

The methods are described, and their 
advantages and_ disadvantages are 
pointed out and compared with those of 
older methods. (5 figures, 42 references) 

F. H. Haessler. 


Nover, A. and Schultze, B. Autoradio- 
graphic study of protein metabolism in 
the tissues and cells of the eye. Arch. f. 
Ophth. 161 :554-578, 1960. 

The reaction to S**-thio-amino-acid, 
C'*-amino-acid, and H*-Leucin was stud- 
ied in mice, rats, and rabbits. The auto- 
radiographic method makes possible the 
recognition of the relative intensity of the 
incorporation of the labelled amino acids 
into the protein of individual tissues and 
cells. (14 figures, 94 references) 

F. H. Haessler. 


Pisano, L. and Pisano, Elesia. Mech- 
anism of the physiologic action of miotics 
upon the coefficient of outflow of the 
aqueous. Rassegna ital. d’ottal. 28 :345-360, 
Sept.-Oct., 1959. 

The authors examined by tonography 
the action of eserine upon the outflow of 
aqueous in normal subjects. They artifi- 
cially eliminated the contraction of the ci- 
liary muscle. In this experiment they 
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were able to observe an increase of the 
coefficient of aqueous outflow. As in clini- 
cal observation we have the evidence that 
relaxation of the ciliary muscle promotes 
increase of aqueous outflow. 


E. M. Blake. 


Reddy, D. V. N. and Kinsey, V. E. 
Composition of the vitreous humor in re- 
lation to that of plasma and aqueous hu- 
mors. A.M.A. Arch. Ophth. 63:715-720, 
April, 1960. 

Reddy used pooled samples from rab- 
bits and found that the sodium concentra- 
tion was relatively lower in the vitreous 
and there was an excess of potassium. 
Values for chloride, and 
ascorbate were intermediate and the con- 


bi-carbonate, 


centration of lactate was the same. (4 ta- 
bles, 24 references) 
Edward U. Murphy. 


von Sallmann, L. Experimental studies 
of some ocular effects of alpha-chymo- 
trypsin. Tr. Am. Acad. Ophth. 64 :25-32, 
Jan.-Feb., 1960. 

Flat mounts of the entire corneal en- 
dothelium 
with chymotrypsin solution, and saline as 


were studied after treatment 


a control. No difference in gross effects 
on the cornea were noted. Some increase 
in cell division was noted, but this re- 
turned to normal within several weeks. 
Although precipitating antibodies could 
be induced, no biomicroscopic response to 
a challenge by any route could be observed 
over a one month study. The electron mi- 
croscope showed that zonular membranes 
broke up by a process of uniform frag- 
mentation of the fibers which had become 
stretched out and thinned over a period 
of three to five minutes. (4 figures, 13 ref- 
erences) Harry Horwich. 
Schwartz, B. and Schwartz, J. B. A re- 
view of the biochemistry and pharmacol- 
ogy of alpha-chymotrypsin. Tr. Am. Acad. 
Ophth. 64 :17-24, Jan.-Feb., 1960. 
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The enzyme chymotrypsin is a dimer 
of molecular weight just below 25,000. 
Trypsin activates chymotrypsin-alpha 
by splitting off two dipeptides, the reac- 
tion being proportional to the trypsin 
concentration. A low concentration is 
used to produce alpha-chymotrypsin, 
which is preferable to the other chymo- 
trypsins. 

The enzyme hydrolyzes peptide bonds 
at various points. The specificity of these 
sites distinguishes this enzyme, although 
it can also hydrolyze other bonds such as 
esters and amides. The optimum pH for 
its action is between 7 and 9. 

Calcium enhances and stabilizes its ac- 
tion. Organic phosphates such as DFP 
and substituted fatty acids such as chlor- 
amphenicol inhibit its action. 

It is less toxic than trypsin, but can 
produce hemorrhagic pathologic changes, 
prolonged coagulation time, hypotension 
in large doses, and is reputed to have 
anti-inflammatory activity. Definite al- 
lergy has been noted. (3 figures, 31 refer- 
ences) Harry Horwich. 

Sorsby, A. and Harding, R. Experi- 
mental degeneration of the retina. V. 
Fasting and metabolic accelerators in de- 
generation produced by sodium fluoride. 
Brit. J. Ophth. 44 :213-224, April, 1990. 

Sodium fluoride can produce retinal de- 
generation in the experimental rabbit. 
The retinal lesion is produced within 48 
hours in most cases. The lesion usually 
measures 1.5 disc diameters, and is situ- 
ated below the optic disc and takes 14 
days to be complete. The pigment epi- 
thelium and rod layer are involved. 

When hypoglycemia was induced by 
fasting and pretreatment with insulin, the 
response to sodium fluoride was _ in- 
creased markedly. Pretreatment with full 
doses of dinitrophenol, tri-iodo thyronine 
and synthalin B also increased the inci- 
dence of retinal lesions by 50 percent. (5 
tables, 23 references) Irwin E. Gaynon. 
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Steinvorth, E. Electrophoretic study of 
water-soluble proteins in the cornea of 
the calf. Arch. f. Ophth. 161 :466-491, 
1960. 


After a review of the pertinent litera- 
ture the author describes his method for a 
paper-electrophoretic method for the 
study of the water-soluble protein of the 
corneal epithelium of the calf. In the nor- 
mal pherogram four fractions and an in- 
constant residue were found. The median 
values of 795 individual determinations 
are tabulated. In the remaining segments 
of this essay the author reports his re- 
sults of a study of the therapeutic influ- 
ence of eight groups of medicaments on 
the albumen-pherogram of the corneal 
epithelium. (13 figures, 44 references) 

F. H. Haessler. 


Vail, D. Report of the committee on 
use of alpha-chymotrypsin in ophthal- 
mology. Tr. Am. Acad. Ophth. 64:16-17, 
Jan.-Feb., 1960. 

Credit is given here to Joaquin Barra- 
quer of Barcelona for the innovation of 
enzymatic zonulolysis. The committee re- 
port is briefly outlined. 

Harry Horwich. 


4 
PHYSIOLOGIC OPTICS, REFRACTION, 
COLOR VISION 

Matteucci, P., Pisano, L. and Cordella, 
M. Revival of the theory of Harms, of 
persistant inhibition of the eye affected 
by strabismic amblyopia. Rassegna ital. 
dottal. 28 :248-249, July-Aug., 1959. 

The authors criticise the neurophysio- 
logic basis of Harms’ hypothesis and of 
the principles of treatment in which the 
after-image is exploited, as proposed by 
Cuppers. They think that the persistance 
of the inhibitory phenomena in monocu- 
lar vision requires to be proved and the 
value of Ciippers treatment results rather 
from the acute inhibitor effect than from 


re-education of the normal motor co-ordi- 
nation. (3 figures) E. M. Blake. 


Matteucci, P, and Pisano, L. The effect 
of the instability and of the eccentricity 
of monocular fixation in the strabismic 
eye. Rassegna ital. d’ottal. 28:249. July- 
Aug., 1959. 

The author suggests the possibility that 
in every case of strabismic amblyopia 
there is a defect of fixation which is fre- 
quently characterized by instability or 
even loss of fixation. They assume a sim- 
pler classification and discuss the causes 
according to the more recently acquired 
neurophysiologic knowledge. (1 figure) 

Eugene M. Blake. 


Sampaolesi, R. and Mocorrea, J. A. 
Treatment of amblyopia exanopsia, with 
special reference to the method of Ciip- 
pers. Arch. oftal. Buenos Aires 35:31-78, 
Feb., 1960. 

Much as Ciippers’ work has influenced 
our current ideas on the pathogenesis of 
amblyopia, with either central or eccen- 
tric fixation, and on the treatment of this 
condition and of abnormal retinal corre- 
spondence, it is only with difficulty that 
a comprehensive view of the whole sub- 
ject can be gained from his publications. 
These are scarce and widely scattered in 
the literature, and deal for the most part 
merely with fragmentary aspects of a 
doctrine evolved painstakingly the 
course of the last decade; several of his 
fundamental lectures, in fact, although 
translated by Sevrin into French and 
English, have never appeared in print 
and circulate in mimeographed form 
among his many followers. This makes 
the present communication all the more 
welcome. Both the theoretical considera- 
tions lying at the bottom of the method 
itself, and a description of the modus 
operandi to be followed in its many prac- 
tical applications are to be found here in 
full detail. It is worth mentioning that 
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simultaneously with this paper another 
excellent monograph on the same and 
allied topics has been published by Cian- 
cia. (Ciancia, A. O. Las secuelas sensori- 
ales del estrabico. Buenos Aires, Macchi, 
1960.) (2 tables, 41 figures, 44 references) 
A. Urrets-Zavalia, Jr. 


Schubert, C. The so-called optic succes- 
sive contrast. Arch. f. Ophth. 161 :594-598, 
1960. 

The colorless successive contrast in the 
negative after-image after continuous ex- 
posure to light occurs in the photopic as 
well as the skotopic visual area; this in 
contrast to optic simultaneous contrast. 
Successive contrast and simultaneous con- 
trast are consequently essentially differ- 
ent phenomena. The term successive con- 
trast ought to be abandoned; one should 
speak only of negative after-image. The 
so-called positive after-image, on the 
other hand, is associated only with pho- 
topic vision. The neurophysiologic proc- 
esses which underlie the negative as well 
as the positive after-image are discussed. 
(7 references) F. H. Haessler. 


5 
DIAGNOSIS AND THERAPY 


Anjou, C. I. N. and Krakau, C. E. T. 
A photographic method for measuring 
the aqueous flare of the eye in normal 
and pathological conditions. Acta ophth. 
38 178-224, 1960. 

A phantastically intricate method for 
measuring the aqueous flare is described. 
Complicated mathematics and sophisti- 
cated electronics are brought to bear on 
the problem. Details must be studied in 
the original which does not lend itself to 
abstracting. (7 tables, 24 figures, 37 refer- 
ences) John J. Stern. 

Bock, R. H. Occlusion spectacles for 
visual testing of school children. Oph- 
thalmologica 139 :139-141, Feb., 1960. 


The author describes spectacles which 
were found very useful in screening 
school children for defective vision, and 
particularly so in the kindergarten age. 
With this method 25 percent more am- 
blyopia exanopsia was discovered than 
with previously known methods. (1 fig- 
ure, 4 references) F. H. Haessler. 


Bosse, G. The preoperative use of anti- 
hemorrhagic drugs in ophthalmology. 
Rassegna ital. d’ottal. 28, Sept.-Oct., 1959. 

Bosse provides an excellent discussion 
of means and material employed by re- 
search workers in all fields where there 
is danger of hemorrhage. Experience 
seems to show that antihemorrhagic sub- 
stances are valuable even in hemophilia. 
The author concludes from his own ex- 
perience that lysozyme shows a favorable 
effect on the time of action, the time of 
coagulation, on hemorrhage and recalcifi- 
cation and that we are justified in using 
such means parenterally. (3 figures) 


E. M. Blake. 


Bynke, H. G. and Krakau, C. E. T. An 
improved stereophotographic method for 
clinical measurements of optic disc pro- 
trusion. Acta ophth. 38:115-128, 1960. 


A simple device consisting of two 
prisms has been mounted in front of the 
Noyori hand fundus camera. It allows 
precise measurements of papillary pro- 
trusions. The method can be applied to 
bed-ridden and poorly cooperating pa- 
tients. (7 figures, 3 tables, 4 references) 
John J. Stern. 


Byron, H. M. Results of pleoptics in the 
management of amblyopia with eccentric 
fixation. A.M.A. Arch. Ophth. 63 :675-681, 
April, 1960. 

Twenty-nine patients were treated ac- 
cording to the methods of Bangerter and 
Cuppers. The most important factors in 
predicting success were found to be age, 
intelligence, and motivation of the pa- 
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tient, type of eccentric fixation, and the 
presence of fusional vergences. If the site 
of eccentric fixation does not change dur- 
ing the first five treatments, there is lit- 
tle hope of success. (9 figures, 2 tables, 11 
references) Edward U. Murphy. 


Callaham, A. Extraction loop for small 
lenses. Tr. Am. Acad. Ophth. 64:318, 
May-June, 1960. 

This loop has a longitudinal curved bar 
completing its scoop effect in order to 
prevent small lenses or nuclei from slip- 
ping through the instrument. (1 figure) 

Harry Horwich. 


Coriglione, G. Heparin in the treatment 
of corneo-conjunctival incrustation of 
lime. Rassegna ital. d’ottal. 28 :297-302, 
July-Aug., 1959. 

The author the physical, 
chemical and pharmacologic properties of 
heparin and reports his clinical observa- 
tions on persons struck by caustic lime. 
He administered heparin in 5-percent col- 
lyeria in association with antibiotic oint- 
ment and heparin given internally. He 
feels that heparin is a substance of great 
efficacy in the treatment of cauteriza- 
tion of the cornea and conjunctiva by 
lime and demonstrates its value as an 
antiexudative and anticicatricial sub- 
stance. He gives a brief account of 22 
cases of lime burn of the eyes in which 
only six resulted in any opacification. (1 


table) E. M. Blake. 


discusses 


Cowan, E. C. A simple apparatus for 
the diagnosis and recording of diplopia. 
Brit. J. Ophth. 44 :59-63, Jan., 1960. 

Dissatisfaction with the usual means 
of charting diplopia fields resulted in a 
new method in which many disadvant- 
ages of previous methods are eliminated. 
The principle of the cheiroscope is used 
in that an image seen by one eye is 
plotted on a screen seen by the other eye. 
The screens used are described in detail 


and illustrated carefully. It can be used 
with patients at all ages. The procedure 
is simple and no color appreciation is nec- 
essary. The instrument is small and 
easily portable. (5 figures) 

Morris Kaplan. 


Dolének, A. A contribution to pupillog- 
raphy. Ophthalmologica 139:77-83, Feb., 
1960. 

The author describes a new model of 
pupilloscope and pupillograph in which 
infra-red light is used to illuminate the 
anterior segment of the eyeball. The rays 
have no pupillomotor activity. The invisi- 
ble infra-red rays may be made visible by 
a wave transformer. One can inspect the 
anterior portion of the eye directly and 
one can register pupillary movements on 
film. In amblyopic eyes changes in the 
pupillomotor parameter were found. The 
apparatus is also useful for studying cor- 
neal opacities. (4 figures, 7 references) 

F. H. Haessler. 


Edgerton, M. T. and Hansen, F. C. 
Matching facial color with split thickness 
skin grafts from adjacent areas. last. & 
Reconstruct. Surg. 25:455-464, May, 19060. 

The authors recommend split thickness 
cervical skin grafts for the replacement of 
massive skin defects on the face because 
these will give a better color match than 
will split thickness grafts from remote 
areas as the thigh or abdomen. Split 
thickness cervical skin greater 
freedom in the use of forehead flaps as 
the donor area may be grafted with skin 
of the same color as the cheeks, eyelids, 
and nose. Alston Callahan. 


allows 


Gilkes, M. J. Penicillin therapy in tra- 
choma. Brit. J. Ophth. 44 :248-251, April, 
1960. 

Fourteen cases of active (Stage 1, 2, 
and 3) trachoma responded to penicillin 
therapy. The response was indicated by 
normal clinical findings and inclusion-free 
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conjunctbval scrapings. A dosage of 
900,000 units of procaine penicillin given 
by parenteral injection, appears to be 
curative. The oral dosage is 250 mg. 
every four hours for five days. (1 table, 
6 references) Irwin E. Gaynon. 


Jampolsky, A. Animated fixation tar- 
gets for strabismus examination. Tr. Am. 
Acad. Ophth. 64:213, March-April, 1960. 
A means of attracting children’s at- 
tention with toys that display movement, 
sound, and light is described. (1 figure) 
Harry Horwich. 


Jebehian, Robert. Potentiated akinesia 
of the lids by the local injection of Diti- 
line, a synthetic curare-like drug. Ann. 
d’ocul. 193 :359-367, April, 1960. 

The author uses procaine for lid aki- 
nesia and potentiates its effect by the ad- 
ditional injection of one cubic centi- 
meter of a 1/1000 solution of Ditiline (B- 
dimethyl-aminoethyl-succinate-dimethio- 
dide). This technique has been used in 
90 cases and the author feels that the 
relaxation of the lid musculature so ob- 
tained is superior to that obtained with 
procaine alone. (15 references) 

David Shoch. 


Jensen, O. A. The long-term prognosis 
of buphthalmia, especially the occupa- 
tional prognosis. Acta ophth. 38 :80-90, 
1960. 

Eighty-nine patients with severe buph- 
thalmia were analyzed; 54 of them had 
some kind of surgery, once or repeatedly. 
The cases of the last 20 years are not in- 
cluded, therefore modern surgical tech- 
niques (goniotomy) were not performed. 
During an observation period of two to 
40 years, the condition remained un- 
changed in 50 per cent. Forty-seven pa- 
tients remained in their original occupa- 
tion, 34 changed to other types of work. 
Twenty-five percent of the patients who 
would have been entitled to disability 
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pension did not receive it because their 
incomes were too high. The occupational 
prognosis of buphthalmia is one of the 
most favorable among the causes of con- 
genital blindness. (10 tables, 4 references) 
John J. Stern. 


Lagos, E., Jr. Trifluorpromazine in 
ocular surgery. Arch. oftal. Buenos Aires 
35 :20-25, Jan., 1960. 

When given intravenously in doses of 
6 to 10 mg. some 15 minutes prior to an 
ophthalmic operation, trifluorpromazine 
proved efficient as a tranquilizer and as 
an antiemetic agent. In only one out of 21 
patients did nausea and vomiting occur; 
in two others a brief episode of psycho- 
motor hyperactivity appeared immedi- 
ately after the administration of the drug. 
No significant influence of the same on 
the blood pressure, pulse, respiratory 
rhythm and ocular tension was recorded. 
(3 figures, 45 references) 

A, Urrets-Zavalia, Jr. 


Mannis, A. A. A lacrimal suture-probe. 
Tr. Am. Acad. Ophth. 64 :93-95, Jan.-Feb., 
1960. 

A method for swaging a 3-0 or 4-0 silk 
suture onto half of a #3 or #2 Bowman 
probe is described. This produces a 
smaller-bored track than a Veirs’ needle. 
This is preferable in infants, and the su- 
ture erodes less than plastic tubing. (2 fig- 
ures, 3 references) Harry Horwich. 


Massie, H. H. Ophthalmoscopic attach- 
ment for the diagnosis of eccentric fixa- 
tion. Brit. J. Ophth. 44:189-191, March, 
1960. 

An attachment for the ophthalmoscope 
is briefly described which enables the 
viewer to determine the presence of ec- 
centric fixation in cases of amblyopia ex 
anopsia. The patient looks at a white 
aperture on a green filter, both of which 
are projected through the pupil onto the 
retina; the location of the white area off 
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the macula indicates eccentric fixation. (1 
figure, 1 reference) Morris Kaplan. 


McLean, J. Intracapsular forceps. Tr: 


Am. Acad. Ophth. 64:212, March-April, 
1960. 

A forceps with Arruga tips on a Cas- 
troviejo handle for sliding type delivery 
has been devised. (1 figure) 

Harry Horwich. 


Oksala, A. Echogram in some palpe- 
bral conditions. Acta ophth. 38 :100-108. 

Chalazion and dermoid cyst can be dif- 
ferentiated from palpebral tumor on the 
basis of ultrasonic examination. In pal- 
pebral and orbital phlegmon the method 
allows determination of the size and loca- 
tion of the abscess. Glass, metal and 
stone foreign bodies can be found and 
localized with accuracy by echograms. 
(7 figures, 12 references) 

John J. Stern. 


Patwardhan, D. G. Patwardhan’s cross- 
action iris retractor with double hook. 
Brit. J. Ophth. 44:56-58, Jan., 1960. 

The author briefly describes his cross- 
action iris forceps with the teeth in the 
form of hooks, (5 figures) 

Morris Kaplan. 


Roper, K. L. Alpha-chymotrypsin irri- 
gating cannula. Tr. Am. Acad. Ophth. 
64 :58-59, Jan.-Feb., 1960. 

This instrument has a blunt, flattened, 
rounded tip, and the solution is ejected 
through two lateral vents just proximal 
to the end. (3 figures, 2 references) 

Harry Horwich. 


Samson-Dollfus, D., Pinchon, S. and 
Holingue, M. C. Technique and method 
of recording retinal and cerebral poten- 
tials. Ann. d’ocul. 193:346-358, April, 
1960. 

The authors employ a silver chloride 
electrode wrapped in cotton which is 
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placed directly against the anesthetized 
cornea. Contact lenses are not used. A 
stroboscope is used as a source of light or 
in some cases a photographic flash. Both 
photopic and scotopic records can be 
made with ease with this apparatus. (4 
figures, 19 references) 
David Shoch. 


Schwartz, Bernard. A critical analysis 
of the closed system technique for lens 
culture. A.M.A. Arch. Ophth. 63 :593-606, 
April, 1960. 

I. In the first part of this series of four 
articles the author reviews the significant 
differences between closed batch and 
open culture systems for the lens and 
concludes that the open system technique 
better simulates in vivo conditions. (2 
figures, 4 tables, 45 references) 

Edward U. Murphy. 


Schwartz, Bernard. The design and 
performance of a perfusion system for the 
culture of the lens. A.M.A. Arch. Ophth. 
63 :607-624, April, 1960. 

II. The problems associated with this 
type of system are emphasized and the 
author’s apparatus is described and dia- 
grammed. (10 figures, 1 table, 14 refer- 
ences) Edward U. Murphy. 


Schwartz, Bernard. Development of a 
synthetic medium for rabbit lens culture 
in a perfusion system. A.M.A. Arch. 
Ophth. 63 :625-642, April, 1960. 

III. The composition of the medium is 
based on Kinsey’s analyses of the aque- 
ous humor in the rabbit’s posterior cham- 
ber. Methods of preparation and storage 
of the medium are discussed. (7 figures, 5 
tables, 45 references) 

Edward U. Murphy. 


Schwartz, Bernard. Initial studies of the 
use of an open system for the culture of 
the rabbit lens. A.M.A. Arch. Ophth. 63: 
643-659, April, 1960. 
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IV. Some of the experiments indicated 
that the transparency of the lens could 
be maintained for an average period of 41 
hours. At the end of the experiments the 
lenses showed increased lactic acid and 
decreased total nitrogen, glucose, and 
weight level. (5 figures, 14 tables, 21 ref- 
erences) Edward U. Murphy. 


Sears, M. L. Miosis and intraocular 
pressure changes during manometry. 
A.M.A. Arch. Ophth. 63:707-714, April, 
1960. 


The author describes a technique for 
manometry of rabbit eyes in which a 
cannula and fixation needle are used. Ir- 
ritative eye pressure response and miosis 
are avoided and prolonged periods of 
study are made possible. (6 figures, 15 
references) Edward U. Murphy. 


Soto, M. C. Present status of the prob- 
lem of ocular leprosy. Arch. oftal. Buenos 
Aires 35:16-19, Jan., 1960. 

Since the introduction of the diamino- 
diphenylsulfone derivatives in the treat- 
ment of leprosy, the incidence of acute 
reactions with severe corneal and irido- 
ciliary involvement has been drastically 
reduced. While still an almost constant 
attribute of the lepromatous, or malig- 
nant form of the malady, the slowly de- 
veloping corneal infiltration and the tor- 
pid miliary iritis are now of much less 
gravity and lead only exceptionally to the 
appearance of vision-endangering, more 
extensive lesions. (10 references) 

A. Urrets-Zavalia, Jr. 


Stagni, 5S. A new electric instrument 
for removal of magnetic foreign bodies. 
Rassegna ital. d’ottal. 28:361, Sept.-Oct.. 
1959. 

The author recalls the different types 
of metal particles which may become em- 
the cornea and the 
methods employed for their removal. He 
then describes and illustrates a portable 


bedded in various 


magnet with a needle-like tip which may 
be used with the aid of the slitlamp or 
other magnifying devices. The possibility 
of applying this tip accurately to the for- 
eign body prevents further damage to the 
cornea. (1 figure) E. M. Blake. 


Stone, W. Jr. Automatic release for 
erisophake. Tr. Am. Acad. Ophth. 64 :214- 
215, March-April, 1960. 

With one finger the plunger on this 
erisophake syringe can be easily main- 
tained at or moved to any position. (1 
figure ) Harry Horwich. 


Szeghy, G. and Czverencz, I. Clinical 
observations with the local application of 
heparine. Szemészet 97 :25-28, 1960. 

Heparine was applied as droplets and 
ointment to various alterations of the 


cornea, It also exerted a favourable action 
in cases in which Pellidol failed. Epi- 
thelial defects due to mechanical, chemical 
and ray injuries reacted alike. In virus 


diseases antibiotic drugs were given with 
the heparine, with good effect. Eyes with 
epidemic keratoconjunctivitis have been 
completely restored, but its effect was 
uncertain in parenchymatous keratitis due 
to congenital syphilis, and it failed to act 
in keratoconjunctivitis sicca. Epitheliza- 
tion was particularly perfect if only the 
corneal epithelium was damaged, whilst 
the substance of the cornea, the limbus 
and the conjunctival epithelium were un- 
affected. Gyula Lugossy. 


Titarelli, R. Roentgen therapy of ve- 
nous thrombosis of the retina. Ophthalmo- 
logica 139:119-233, Feb., 1960. 

The author describes a new procedure 
for radiation therapy: pendular converg- 
ence radiation, which he used in 29 pa- 
tients with occlusion of the retinal vein. 
Its main advantages are the possibility of 
using larger doses of X rays and the cer- 
tain localization of the rays on the pos- 
terior pole of the eye. Very good results 
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were obtained. (10 figures, 1 table, 31 
references) F. H. Haessler 

Vérésmarthy, D. Iridotomy and irido- 
capsulotomy by solar  cauterization. 
Szemészet 97 :32-37, 1960. 

Solar iris cauterization which was de- 
vised by author, and his own apparatus 
constructed for this operation, are de- 
scribed. In a nine-year-old child, he per- 
formed, in one stage, photocoagulation 
iridotomy on the right side and photo- 
coagulation iridocapsulotomy on the left. 
The comparison of the classic procedure 
with his solar cauterization has shown 
that the latter is more efficient, simple, 
and less dangerous. Vision improved on 
the right side from 0.08 to 0.5, and on the 
left side from 0.02 to 0.4. 

Gyula Lugossy. 


Weekers, R., Prijot, E., Feron, A. and 
Vermer, P. Preliminary experiments with 
a suction cup in clinical work. Acta 
ophth. 38 :129-135, 1960. 

Investigating the suction cup method 
of Rosengren for measurements of aque- 
ous outflow on an enucleated eye, the au- 
thors found that the higher the intraocu- 
lar pressure the less marked is its in- 
crease after application of the suction cup 
with a 50 mm. Hg negative pressure. (2 
figures, 1 table, 8 references) 

John J. Stern. 


6 
OCULAR MOTILITY 


Allen, L., Ferguson, E. C. and Braley, 
A. E. A quasi-integrated buried muscle 
cone implant with good motility and ad- 
vantages for prosthetic fittings. Tr. Am. 
Acad. Ophth. 64:272-286, May-June, 
1960. 

A new implant is described in great 
detail, both as to mechanics and surgical 
application. It depends on four rounded 
projections from the surface of this buried 


hemisphere which “key” into a plastic 
prosthesis which will be adapted to the 
patient’s cosmetic needs. Its chief ad- 
vantages are that the prosthesis is less 
likely to rotate cyclically, the prosthesis 
is not supported by the lower lid or for- 
nix, and an integrated type of transmis- 
sion produces good motility (6 figures, 
7 references) Harry Horwich. 


Molnar, K. Ortho-stimulator, a new 
appliance for school-type treatment of 
strabismus. Szemészet 97 :19-24, 1960. 

This appliance fills the up-to-date re- 
quirements of antisuppression and fu- 
sion-developing treatment. Pictures en- 
gaging the attention of the patient are 
used. The picture sections for the two 
eyes will be separated from each other 
in space and time, and the separation is 
regulable. The appliance is automatic and 
simple to operate. It is equally suitable 
for individual home treatment and for 
“school-type treatment,” that is, for treat- 
ing several patients simultaneously. 

Gyula Lugossy. 


Shackel, B. Pilot study in electro-ocu- 
lography. Brit. J. Ophth. 44:89-113, Feb., 
1960. 

Electro-oculography is the measure- 
ment of the standing potential difference 
between the front and back of the eye- 
ball. Electrodes, suitably placed on the 
skin, will reveal the differences in poten- 
tial as the eyeball rotates. The pattern of 
fixations and eye movements may indicate 
the perceptual process of searching for 
and absorbing visual information. 

In this experiment 126 subjects were 
studied. The mean EOG potential for a 
30-degree horizontal excursion is 580mV. 
There is a linear relationship between 
EOG potential and eyeball rotation up to 
30 degrees. There is evidence that the 
sine function expresses the true relation- 
ship between EOG potential and eyeball 
rotation. When using the skin drill, the 
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results were ten times as accurate. (11 
figures, 6 tables, 23 references) 
Irwin E. Gaynon, 


Venco, L. and Valvo, G. Clinical-sta- 
tistical considerations of paralytic sixth 
nerve strabismus. Arch. di ottal. 63 :541- 
552, Nov.-Dec., 1959. 

Twenty-four cases of paresis of the lat- 
eral rectus muscle and eight of complete 
paralysis were studied. In the eight pa- 
tients with complete paralysis some modi- 
fication of the Hummelsheim operation 
was used. Of these, half were congenital 
and half were acquired. The results were 
cosmetically good, but often there were 
persistent vertical or horizontal errors in 
directions of gaze away from primary. 
Some showed enophthalmos with nar- 
rowing of the palpebral margins. (20 ref- 
Paul W. Miles. 


erences) 


7 
CONJUNCTIVA, CORNEA, SCLERA 

Ainslie, D. and Cairns, J. E. Subcon- 
junctival administration of soframycin in 
the treatment of corneal infections. Brit. 
J. Ophth. 44 :25-28, Jan., 1960. 

Soframycin is an extract of the mold 
Streptomyces decaris which has been 
found to be effective against staphylococ- 
cus infections. Used topically in the eye it 
seemed to have no great advantage over 
other drugs. When injected beneath the 
conjunctiva it was completely nonirri- 
tating and therefore it was used in this 
manner in 30 cases of various types of 
corneal infection. In all cases other anti- 
biotics had been used previously with in- 
sufficient benefit. In most cases the drug 
was given as a single injection of 500 mg. 
and in 21 of the patients improvement 
was rapid and satisfactory while in seven 
it proceeded much more slowly and in two 
there was no benefit. There were no un- 
toward reactions to the drug. (2 refer- 
ences) Morris Kaplan. 
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Bertelsen, T. I. Acute sclerotenonitis 
and ocular myositis complicated by papil- 
litis, retinal detachment and glaucoma. 
Acta ophth. 38 :136-152, 1960. 

On the basis of 12 cases, the author con- 
cludes that there are no clinical or patho- 
logical reasons to differentiate between 
“tenonitis serosa” and “posterior scleri- 
tis.” The main symptoms are such that 
they are easily confused with orbital cell- 
ulitis or collateral edema. The course is 
usually benign but retinal detachment, 
glaucoma, and papillitis complicated the 
disease in several patients. All recovered 
completely. Biopsy from one of the exter- 
nal muscles and from connective tissue 
revealed inflammatory changes. The eti- 
ology is unknown but the high ESR and 
the prompt response to corticosteroids 
suggest that the condition should be clas- 
sified as a collagen disease. (4 figures, 1 
table, 29 references) 

John J. Stern. 


Busse-Grawitz, P. Remarks on the 
study of W. Burkl and F. Schwab: His- 
tologic and immunohistologic demonstra- 
tion of local antibody formation in the 
cornea. Arch. f. Ophth. 161 :615-618, 1960. 

The terms “wandering cells” and “leu- 
kocytes” for inflammatory cells in the 
cornea are erroneous and experimentally 
refuted. 

The local character of the keratidides 
corresponds to the local origin of anti- 
bodies in the cornea which was demon- 
strated by Schwab. 

Author’s summary. 


Burkl, W. and Schwab, F. Remarks on 
the preceding discussion of Busse-Gra- 
witz. Arch. f. Ophth. 161 :619, 1960. 


Harper, J. Y., Jr. Recurrent scleritis 
with elevation of the retina. A.M.A. 
Arch. Ophth. 63 :663-667, April, 1960. 

A 52-year-old white woman had a re- 
current scleritis with elevation of the un- 
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derlying retina. After the sixth episode, 
the retinal disturbance did not subside 
and the eye was enucleated because of 
the possibility of a tumor. Pathologic ex- 
amination showed that the sclera meas- 
ured six millimeters in thickness and had 
a marked granulomatous reaction which 
involved the choroid and retina. (5 fig- 
ures) Edward U. Murphy. 


Lassmann, G. The cell reaction in lim- 
bus vessels of the cornea of the rabbit 
after bland scarification. Ophthalmologica 
139 :142-152, Feb., 1960. 

A reaction ensues rather rapidly in 
which one notes proliferation of the cells 
of the endothelium, the vessel wall and 
the connective tissue surrounding the 
vessel. The cells become differentiated 
into basophil round cells which are trans- 
formed into eosinophilic tissue leuco- 
cytes. Within the first 24 hours there is 
no important migration of eosinophile 
leucocytes from the blood stream to ex- 
plain the occurrence of these cells at the 
site of scarification. (4 figures, 28 refer- 
ences) F. H. Haessler. 


Mathur, S. P. Ocular complications of 
moniliosis. Ophthalmologica 139 :112-114, 
Feb., 1960. 


Ocular complications of moniliosis are 
rare and only a few cases have been re- 
ported. This six-year-old boy, otherwise 
in normal health, had conjunctival and 
corneal lesions, the structures which are 
generally found to be resistant to the or- 
ganism. (1 figure, 2 references) 

F. H. Haessler. 


Menna, F. A clinical note on subcon- 
junctival concretions. Arch. di ottal. 63: 
501-510, Nov.-Dec., 1959. 

This is a discussion of a case of subcon- 
junctival concretions as large as 4 by 2 
millimeters. (6 figures, 26 references) 

Paul W. Miles. 


Merté, Hanns-Jiirgen. Experimental 
study of several problems of corneal ana- 
phylaxis. Arch. f. Ophth. 161:420-465, 
1960. 

Anaphylactic keratitis can be produced 
by the intracorneal injection of denatured 
corneal protein even when the latter has 
its origin in the animal itself and also by 
the repeated injection of killed and dena- 
tured spirochetes of lues. The processes 
which are required by the hypotheses of 
Elschnig and of Igersheimer for the pro- 
duction of parenchymatous keratitis have 
been shown to be experimentally repro- 
duceable whereas animal experiments 
which correspond to the concepts of 
Schieck failed. Retrobulbar injection of 
alcohol and resection of the cervical sym- 
pathic ganglia were without effect on the 
anaphylactic keratitis which was induced 
by foreign serum but the anaphylactic 
corneal process could be conspicuously 
inhibited by parenteral injection of anti- 
histamines and by local application of 
cortisone. (16 figures, 1 table, 72 refer- 
ences) F. H. Haessler. 


Oksala, A. Experimental studies on the 
effect of some chemical caustics on the 
ohmic resistance of corneal epithelium. 
Acta ophth. 38:170-177, 1960. 

The resistance of the corneal epithelium 
of bovine eyes is decreased by the appli- 
cation of chemical caustics. The greater 
the clinical effect the more pronounced is 
the effect on the resistance. Trichloracetic 
acid and tincture of iodine are markedly 
more effective than urea, zinc sulphate 
and alcohol. (2 tables, 9 references) 

John J. Stern. 


Oksala, A. and Lehtinen, A. Experi- 
mental and clinical studies on the ohmic 
resistance of the cornea and the sclera. 
Acta ophth. 38 :153-162, 1960. 

A 1000 ¢/s sinussoidal alternate current 
with a voltage of 300 mV was used in de- 
termining the resistance of the cornea and 
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sclera. Marked differences were found be- 
tween healthy cornea, edema of the cor- 
neal epithelium, and corneal ulcer. The 
resistance of the sclera was clearly re- 
duced in scleritis, iritis, panophthalmitis, 
scleral wounds, and orbital cellulitis. The 
method may develop into a useful clinical 
adjunct. (2 tables, 4 figures, 7 references) 
John J. Stern. 


Payrau, P. and Pouliquen, Y. Conser- 
vation of cornea and sclera by silico-des- 
sication: homografts and _ heterografts. 
Ann. d’ocul. 193 :309-345, April, 1960. 

The authors feel that useful preserved 
grafts can be obtained from enucleated 
and cadaver eyes without freezing and 
dehydration. They simply wrap the ex- 
cised cornea in a sterile cellophane bag 
and place it in a desiccator filled with 
silica gel, which is hermetically sealed. 
Before use the corneal grafts are im- 
mersed in physiologic serum for 15 to 25 
minutes. 

The advantages of this method are its 
simplicity, sterility, decrease in antigenic- 
ity and a conservation of histologic struc- 
ture. The best clinical results are ob- 
tained with lamellar homografts. Good 
results can be obtained with lamellar 
heterografts. Poor results are obtained 
with perforating grafts of either type. 
This method is equally applicable to the 
sclera and opens up possibilities for scle- 
ral surgery. (9 figures, 13 references) 

David Shoch. 


Rogers, P. A. The cornea and chloro- 
quine. Australian J. Derm. 5:10-11, 1959. 
The author describes three cases of 
chloroquine toxicity. 
Ronald Lowe. 


Sarmany, J. and Gyorffy, I. Acute ker- 
atoconus. Szemészet 97 :46-50, 1960. 

On the base of data in the literature, 
the authors consider the reported case 
one of typical acute keratoconus. Essen- 
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tially, the condition is a complication of 
keratoconus, associated with acute symp- 
toms. Prior to this stage the process is 
rarely observed, probably because the pa- 
tients, having poor vision because of the 
keratoconus, do not consult an ophthal- 
mologist for the examination of the one 
eye only. As in the reported case, exami- 
nation is asked for when the other eye 
also becomes worse. The alteration and 
the complaints do not occur simultane- 
ously in the two eyes in most cases. In 
the past five years the authors observed 
200 patients with keratoconus, but only 
three in whom this complication occurred. 
In two further patients extensive cicatri- 
zation was considered as resulting from 
the process discussed. Gyula Lugossy. 


8 
UVEA, SYMPATHETIC DISEASE, 
AQUEOUS 

Bottoni, A. Rubeosis iridis. Kassegna 
ital. d’ottal. 28 :326-342, Sept.-Oct., 1959. 
Ten cases of this comparatively rare 
disease are reported in full and are tabu- 
lated. The ages of the four men and six 
women varied from 37 to 76 years and all 
were diabetic. Diabetic retinopathy of the 
exudative type was found in seven pa- 
tients, and of the hemorrhagic in nine. 
Hypertension was present in seven of the 

ten patients, and all required miotics. 
E. M. Blake. 


Castrén, J. A. Choroidal detachment 
following cataract extraction. Acta ophth. 
38 :72-79, 1960. 

In 1,256 cataract operations, choroidal 
detachment was observed in 98 cases 
(8 percent). In intracapsular extractions 
(885) it was seen in 10 percent, in extra- 
capsular operations 3 percent developed 
it. This difference may be due to the fact 
that lens remnants prevented detection of 
the detachment. Choroidal detachment oc- 
curred four to 56 days postoperatively ; it 
healed with conservative treatment in 
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one to 298 days (average 24 days). In 
only one eye did it fail to heal; two eyes 
were lost from secondary glaucoma. The 
majority of detachments occurred nasally 
and inferior to the anterior part of the eye. 
The mean age of detachment patients was 
71 years (mean age of all patients was 66 
years). Complications during and shortly 
after operation are of no great importance 
in the development of detached choroid. 
Scleral puncture is an effective and sim- 
ple therapeutic method. (3 tables, 33 ref- 


erences) John J. Stern. 


Ellsworth, R. Juvenile melanoma of the 
uvea. Tr. Am. Acad. Ophth. 64:148-149, 
March-April, 1960. 

A case of malignant melanoma produc- 
ing secondary glaucoma in a two-year-old 
child is presented. The possible sites of 
origin are discussed, but no conclusions 


are drawn. Harry Horwich. 


Macchi, G. and Redi, F. Uveo-papillitis 


with meningo-encephalitic involvement. 


Etiopathogenetic considerations on a 
basis of two clinical cases. Riv. oto-neuro- 
oftal. 35:168-185, March-April, 1960. 

The authors review the literature con- 
cerning the various syndromes that are 
characterized by uveitis associated with 
meningitis or encephalitis. They present 
two case histories of this association, one 
in a 30-year-old woman and the other in 
a 41-year-old farmer. In these patients, 
the authors believe that an allergic tuber- 
culous etiology must be considered. (10 
figures, 23 references) W. C. Caccamise. 


Rossi, A. and Heer, G. The concentra- 
tion of protein in the aqueous of diabetics. 
Rassegna ital. d’ottal. 28:310, July-Aug., 
1959. 

The concentration of protein in the 
normal aqueous humor was found to be 
30 mg. percent while in eyes affected with 
rubeosis iridis it is particularly increased 
at times. As previously published by the 
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author, vascularization of the iris depends 
upon vascular pathology in the uveal 
membrane. Stagnation in the iris favors 
the accumulation of protein in the aque- 
ous. (1 figure) E. M. Blake. 


9 
GLAUCOMA AND OCULAR TENSION 


Agoston, I. Contributions to the pos- 
ner-Schlossmann’s syndrome. Szemészet 
97 :38-41, 1960. 

A glaucomato-cyclitic crisis occurred 
in a patient 11 times within three years. 
The most efficient drug was cortisone. 
Despite the hypertension invariably at- 
tending the crises, the functions are still 
rather good. During the symptomless 
periods the bulb is hypotonic, and the 
fluid tolerance test revealed a more pro- 
nounced hypotony. Gyula Lugossy. 


Auricchio, G. and Diotallevi, M. Hy- 
drodynamic changes in two enucleated 
eyes with glaucoma and rubeosis iridis. 
Rassegna ital. d’ottal. 28:321-325, Sept.- 
Oct., 1959. 

In the two patients who were not dia- 
betic, rubeosis iridis and secondary glau- 
coma as weil as thrombosis of the cen- 
tral vein were noted. The globes were 
studied by the perfusion method of Ba- 
rany. The capacity of drainage was greatly 
reduced in one patient and practically 
zero in the other. The resistance to out- 
flow was considerably increased and the 
velocity of secretion reduced, especially 
in one of the eyes. Changes in the angle 
were much the same as shown by tonog- 
raphy. Histologic findings explain the 
functional changes. (1 figure) 

E. M. Blake. 


Blaxter, P. L. and Chatterjee, S. Pe- 
ripheral iridectomy in closed-angle glau- 
coma. Brit. J. Ophth. 44:114-122, Feb., 
1960. 


Peripheral iridectomy is the ideal oper- 
ation for early closed-angle glaucoma 
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where the aqueous outflow has not been 
obstructed by synechiae. It is a safe oper- 
ation. In attacks caused by irido-corneal 
contact alone, where the angle is open 
and the facility of outflow is normal be- 
tween attacks, peripheral iridectomy will 
be successful. 

In preglaucomatous eyes and in acute 
glaucoma iridectomy is indicated. In the 
chronic cases there is a chance of a com- 
plete cure but a filtration operation may 
have to be performed later. (1 table, 12 
references) Irwin E. Gaynon. 


De Almeida, A. Surgical treatment of 
glaucomatous hypertension. Rev. brasil. 
oftal. 19 :73-104, June, 1960, 

The author believes in the great impor- 
tance of the surgical treatment of glau- 
coma and feels that the medical treat- 
ment should be used after one of the sur- 
gical procedures. He classifies all the sur- 
gical techniques in three different types: 
the operations in which one attempts to 
reestablish a normal flow of aqueous, the 
operations which create a new drainage 
system, and the operations which have 
as their end the decrease in the aqueous 
production. He describes briefly the tech- 
nique for each different type of glaucoma 
surgery, namely, iridectomy, goniotomy, 
fistulizing procedures, cyclodialysis, cy- 
clodiathermy and angiodiathermy. (27 
figures, 11 references) 

Walter Mayer. 


Drance, S. M. The coefficient of scleral 
rigidity in normal and glaucomatous eyes. 
A.M.A. Arch. Ophth. 63 :668-674, April, 
1960. 

The mean scleral rigidity of 1,011 nor- 
mal eyes was found to be 0.0217. A sta- 
tistically significant decrease was found 
in myopic eyes of —4.00 D. or over. Mi- 
otics produced a decrease in 25 percent of 
all glaucomatous patients. Myopic sub- 
jects and patients under miotic therapy 
may have a higher intraocular pressure 


than the Schiotz tonometer indicates. (7 
tables, 6 references) 
Edward U. Murphy. 


Fralick, F., Haik, G. M., Shaffer, R., 
Becker, B. and Morrison, W. H. Sym- 
posium: Office management of the pri- 
mary glaucomas. Tr. Am. Acad. Ophth. 
64 :105-147, March-April, 1960. 

Fralick, F. I. Introduction. p. 105. 

The members of the panel are intro- 
duced. 

Haik, G. M. II. Classification: Signs 
and symptoms of the primary glaucomas. 
pp. 106-112. 

Glaucoma is classified as angle closure, 
chronic simple, and combined. The first 
may be acute, intermittent, or chronic. 
The second may have normal outflow or 
impairment of outflow; the latter may be 
early, established, or advanced. The third 
can be simple, complicated by angle clos- 
ure ; 
trabecular damage. 

In angle closure, the disease is not he- 
reditary, although the predisposition to 
high hyperopia and a shallow anterior 
chamber may be. Most cases start with 
brief or mild episodes. They may be pre- 
cipitated by emotional stress, mydriatics, 
and darkness. Early symptoms are tran- 
sient blurring, colored haloes, and pain 
in the eye or head. Signs may be absent, 
and when the pressure has returned to 
normal one may mistakenly diagnose 
iritis. 

Chronic simple glaucoma does show a 
familial tendency. It may be diagnosed 
early in such families by a Po/C ratio 
over 100 after the water drinking test. 
The presence of vein occlusion should 
make one very suspicious of this type. 
Both types may be present in the same 
eye. (3 figures, 1 table) 

Shaffer, R. III. Gonioscopy, ophthal- 
moscopy and perimetry. pp. 112-127. 

In gonioscopy an angle of less than 20 
degrees should be considered narrow, and 


or angle closure with permanent 
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one of 20 to 45 degrees is a wide or open 
angle. The latter is often seen in aphakia 
or myopia. In order to avoid the confu- 
sion of the two current Grade I to Grade 
IV classifications, an anatomic classifica- 
tion is proposed. This consists of : 1. wide 
open angle where closure is improbable 
or impossible ; 2. moderate narrow angle, 
where closure is possible ; 3. extreme nar- 
row angle, where closure is probable 
eventually ; and, 4. completely or partially 
closed angles. Type 3 is found is 2 per- 
cent of refraction cases, and type 2 in 10 
percent. In some cases where there is in- 
termittent closure tonography in a dark 
room may show impairment of out- 
flow. 

A scheme for diagraming disc changes 
is offered. 

In testing fields, one should be aware 
that artifacts such as cataract formation 
can cause field loss not related to glau- 
coma. In cases of myopia one must be as- 
tute, as disc changes and field changes 
are readily masked, and decreased scleral 
rigidity will give false low Schietz read- 
ings. 

Acute glaucoma can be precipitated by 
dilating an eye with a good peripheral 
iridectomy when there is plateau iris 
without relative pupillary block; other- 
wise dilatation is a safe procedure. (25 
figures, 1 table) 

Becker, B. IV. Tonometry, tonography 
and provocative tests in the management 
of the glaucomas. pp. 127-135. 

It is easier to detect angle closure after 
provocation by tonography than by pres- 
sure rise. Chronic simple glaucoma 
should be suspected if the tension is over 
20 mm. by applanation, or the Schietz 
scale reading is below 4.25 with a 5.5 
gram weight. This will include some nor- 
mal eyes but it is pointed out that read- 
ings of 24 mm. Hg or more are found in 
only 40 percent of untreated proven cases 
of glaucoma. A criterion which is reliable 
in 90 percent of tests is a tension over the 
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outflow greater than 100 after the water 
drinking test. 

Surgical therapy should be determined 
in the light of outflow findings. Iridec- 
tomy failed in 75 percent of eyes with 
outflow facility less than 0.10, but rarely 
failed where the value exceeded 0.15. 
Iridencleisis failed in 25 percent, regard- 
less of the value of C. Miotics control two 
thirds of eyes with a value greater than 
0.10, four fifths of eyes with a value 
greater than 0.15, and nine tenths of eyes 
where Po/C is less than 100. Where 
epinephrine and carbonic anhydrase in- 
hibitors are used, the tension is a better 
criterion than the outflow, since the for- 
mer can be changed without affecting the 
latter. A difference of pressure of 4 mm. 
Hg should suggest a defect in outflow. 

The importance of scleral rigidity and 
low-tension glaucoma are discussed in 
some detail. The latter should be sus- 
pected in any eye with decreased facility 
and normal tension. (1 figure, 4 tables) 

Morrison, W. H. V. Medical therapy of 
the glaucomas. pp. 135-147. 

In angle-closure glaucoma a peripheral 
iridectomy should be performed if medi- 
cal treatment is not successful in eight 
hours. It is also indicated if there are 
symptoms suggestive of intermittent 
angle closure, if there is an attack in the 
fellow eye, if the angle continues to close, 
if the tension goes above 24, and if the 
outflow is reduced in a dark-room or my- 
driatic test. 

For chronic simple glaucoma, the med- 
ications now in use are described—mi- 


otics, decongestants, and aqueous sup- 


pressants. If there are progressive 
changes in the field or nerve head, or the 
patient is unreliable, a filtering operation 
should be done. The newer miotics are 
described in considerable detail. The use 
of intravenous urea is discussed also. 
Other subjects mentioned are the man- 
agement of cataract in glaucoma, the use 
of electro-shock and antispasmodic drugs 
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in these patients, spasm of accommoda- 
tion, and the deterioration of miotic 
drops. (6 figures, 4 tables) 

Harry Horwich. 


Gupta, J. S. Secondary glaucoma fol- 
lowing occlusion of the central retinal ar- 
tery. Brit. J. Ophth. 44:52, Jan., 1960. 

A 52-year-old man with moderate gen- 
eral hypertension suddenly developed oc- 
clusion of the central artery of one eye. 
This was followed three months later by 
severe, intractable secondary glaucoma 
which might have been due to a throm- 
bosis of the central vein which could not 
be seen. (1 reference) 

Morris Kaplan. 


Martin, V. A. F. and Cowan, Eric C. 


Bilateral secondary glaucoma and sys- 
temic hypertension in Marfan’s syndrome. 
Brit. J. Ophth. 44:123-127, Feb., 1960. 
The authors present a case of secondary 
glaucoma caused by a dislocated lens in 


the pupillary area in a child who had lost 
one eye after a similar attack. In this case 
there was an iris prolapse at the time of 
corneal section. The prolapsed portion of 
iris was excised. The lens was removed 
with the vectis. The postoperative course 
was uneventful. (12 references) 
Irwin E. Gaynon. 


Miiller, H. Researches on the depend- 
ence of the rigidity coefficient on the in- 
traocular pressure in the enucleated hu- 
man eye. Acta ophth. 38 :91-99 ,1960. 

Tonometric and manometric examina- 
tions of ocular rigidity with varying ocu- 
lar tension in enucleated human eyes 
showed a definite correlation between the 
two measurements. The rigidity coeffi- 
cient is indirectly proportional to the ten- 
sion. This finding contradicts Frieden- 
wald’s contention that the rigidity is un- 
changed within a wide range of tension; 
however, the work was done on dead eyes 
and the results cannot be applied directly 


to the living eye. (1 table, 5 figures, 12 
references) John J. Stern. 


Pagliarani, N. and Fiorini, G, Studies 
of the intraocular pressure in acromegaly. 
Riv. oto-neuro-oftal. 35:140-148, March- 
April, 1960. 

In an attempt to determine whether 
there is a relationship between increased 
intraocular pressure and acromegaly, the 
authors measured the ocular tension in 
15 patients with acromegaly both before 
and after provocative tests. Their studies 
suggest a possible connection between 
acromegaly and ocular hypertension. (1 
table, 1 figure, 26 references) 

Wm. C. Caccamise. 


Phillips, C. I. and Quick, M. C. Impres- 
sion tonometry and the effect of eye vol- 
ume variation. Brit. J. Ophth. 44 :149-163, 
March, 1960. 

As an explanation of the variations to 
be found in measuring intraocular pres- 
sure by the impression instruments and 
the applanation instruments, the idea is 
advanced and described in much detail 
that variations in bulbar volume might 
well account for this. The other factors 
which determine the pressure within the 
bulb are the initial internal pressure and 
the elastic properties of the cornea and 
sclera. The experiments were done on 
thin-walled rubber balls which as nearly 
as possible possessed the elasticity of the 
sclera and involved measurements by 
both impression and applanation on balls 
of varying volume. It was assumed and 
subsequently proved that if the initial 
pressure within two bulbs is the same, 
then the pressure within the larger will 
seem to be less even though it is the 
same. This would result in a false read- 
ing by the impression tonometer but 
would be correct when measured by ap- 
planation. This might well explain low- 
tension glaucoma which is most likely to 
occur in large myopic eyes. It might also 
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explain why in water-drinking provoca- 
tive tests, false positives are obtained in 
small nonglaucomatous eyes and false 
negatives are obtained in large glaucoma- 
tous eyes. Since the applanation tonom- 
eter measures the actual pressure within 
the bulb, it is emphasized that this 
method is a much more accurate method 
of measuring intraocular pressure. (3 fig- 
ures, 33 references) Morris Kaplan. 


Schrader, K. E. The question of late in- 
fection after iridencleisis. Ophthalmolo- 
gica. 139 :134-139, Feb., 1960. 

The author reviewed 2,592 cases of 
iridencleisis reported in the world litera- 
ture and 636 such operations done in the 
university eye clinic at Giessen. The 
small number of complications, particu- 
larly late infections over the subconjunc- 
tival fiap of iris, attest to the reliability 
of the antiglaucomatous procedures. (21 
references) F. H. Haessler. 


Stagni, S. The index of outflow after 
intervention for glaucoma by basal iridec- 
tomy and a T-shaped sclerotomy. Arch. 
di ottal. 63 :553-558, Nov.-Dec., 1960. 

The author has modified the Sheie op- 
eration by adding to the parallel cut a T- 
shaped cut posteriorly. In 14 eyes of 10 
patients which were observed as long as 
20 months, the results have been favor- 
able. The procedure seems to avoid the 
complication of late infection through the 
filtering bleb. The “index of outflow” was 
expressed in percent. (2 tables, 14 refer- 
ences) Paul W. Miles. 
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CRYSTALLINE LENS 


Aczél, Gy. Observations with enzy- 
matic Szeméset 97 :28-32, 
1960. 

After a short review of the pertinent 
literature, the author’s own cases are re- 
ported. The advantages and disadvan- 
tages of the procedure are discussed. 


zonulolysis. 


ABSTRACTS 


Aside from the good results, the compar- 
atively high number of postoperative 
complications should also be taken into 
consideration, wherefore much precaution 
is needed in determining the indications. 
Gyula Lugossy. 


Auricchio, M. T. The content of gly- 
curonic acid in mature human cataract. 
Rassegna ital. d’ottal. 28:256-261. July- 
Aug., 1959. 

In an earlier article the author pub- 
lished an account of his study of ten 
senile cataracts. Eyes with transparent 
lenses removed because of a melanoma of 
the choroid and eyes from full term 
babies showed less glycuronic acid. 

E. M. Blake. 


Carones, A. V. One hundred cataract 
extractions with the aid of alpha-chymo- 
trypsin. Rassegna ital. d’ottal. 28:384, 
Sept.-Oct., 1959. 

Carones gives an excellent account of 
the first use of this enzyme and its de- 
velopment. He describes the advantages 
and the difficulties encountered in pa- 
tients from 13 to 8&4 years of age and 
foresees the development of an antidote 
to overcome the secondary changes in 
the ocular tissues. E. M. Blake. 


De Melio, H. Heredity and cataract. 
Rev. brasil. oftal. 19:107-113, June, 1960. 

The author describes the theoretical 
possibilities of dominant and recessive 
heredity of cataracts. He feels that the 
dominant type is much more frequent and 
shows the genealogic tree of a family with 
cataracts through seven generations. Each 
generation was afflicted at a somewhat 
earlier age than the preceeding one. (11 
figures, 7 references) Walter Mayer. 


Irvine, A. R., Jr., Annual reviews: The 
lens and vitreous. A.M.A. Arch. Ophth. 
63 :724, April, 1960. 


The literature for 1959 and some from 
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1958 is reviewed. Emphasis is placed on 
the newer advances in cataract surgery. 
(113 references) Edward U. Murphy. 


Martina, F. Cataract and _ allergy. 
Ophthalmologica 139 :84-98, Feb., 1960. 

After sensitizing guinea pigs by par- 
enteral injection of cataractous lens sub- 
stance, antibodies were demonstrable by 
the Schultz-Dale procedure and none of 
the animals developed cataract. Among 
150 patients with cataract and other ocu- 
lar lesions only one was found who gave 
a positive reaction to lens extract given 
figures, 29 refer- 
F. H. Haessler. 


intracutaneously. (3 
ences) 


Pintucci, F. Cataract surgery and its 
post-operative complications. Arch. di 
ottal., 63 :525-539, Nov.-Dec., 1959. 

Recent advances in cataract surgery in- 
clude the use of tranquilizers before and 
after the operation, pre-placed corneal- 
scleral sutures, the miotic, enzymatic 
zonulysis, the erysophake, and the air 
bubble in the anterior chamber. 

The author emphasizes the importance 
of careful reposition of the iris after the 
sutures are tied. He classifies various de- 
grees of iris prolapse. In late cases of iris 
prolapse which cannot be repaired by 
spatula and additional sutures, he advises 
a method of iridectomy with cyclodialysis 
which he describes carefully. (2 figures, 
19 references) Paul W. Miles. 


Redi, F., De Rosa, C. and Lasagni, F. 
The operative and post-operative compli- 
cations of cataract extraction with en- 
zymatic zonulysis. Arch. di ottal. 63:511- 
524, Nov.-Dec., 1959. 

To compare the effect of enzymatic 
zonulysis in routine cataract surgery, the 
authors used this method in 106 cases and 
tabulated the complications with those 
found in a control series of 146 cases. The 
enzyme in 1-5,000 concentration was in- 
jected with a lacrymal cannula behind 


the iris in the 6:00-o0’clock position. They 
injected 0.2 to 0.4 cc. and irrigated thor- 
oughly after from one and one half to two 
minutes. The lenses were removed either 
by the Arruga forceps or by the Smith 
method. The with 


incision was closed 


two corneo-scleral sutures. A miotic was 
applied, and an air bubble placed in the 


anterior chamber. 

The new method appeared to have 
several advantages. In the enzyme- 
treated series, 75 percent had no com- 
plications, while in the controls, 64 per- 
cent were free of complications. The prin- 
cipal difference occurred in the percent- 
age of flat chambers after-operation. Of 
the patients in whom zonulysis was done, 
only 7.8 percent had flat chambers, com- 
pared to 16 percent in the untreated eyes; 
the occurrence of vitreous loss was 2.8 
percent in the former, and was 1.4 per- 
cent in the latter. There were seven cho- 
roidal detachments after zonulolysis com- 
pared to two in the untreated patients. 
(29 references) Paul W. Miles. 

Salmony, D. Some biochemical changes 
in naphthalene cataract. Brit. J. Ophth. 
44 :29-34, Jan., 1960. 

The ability of naphthalene to produce 
cataract in rabbits has been known for 
many years and it has been shown that 
histologically these cataracts closely re- 
semble senile cataract in man. It is as- 
that these changes are 
brought about by the drug’s interference 
with the metabolism of the lens and this 
assumption is supported by the increase 
in lactic acid content of these lenses. A 
study of the enzymes concerned with the 
metabolism of lactic and pyruvic acids 
might lead to an explanation of these 
changes. 

The rabbits were fed the drug by 
stomach tube and changes in the lenses 
began to appear within 24 hours which 
progressed to opacity in seven days. The 
lenses were then removed and used in de- 
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termination of enzyme activity in com- 
parison with similar extracts from normal 
lenses. The results indicated that lactic 
dehydrogenase activity was decreased by 
40 percent, glyoxalase activity remained 
unchanged, and malic enzyme activity 
was considerably decreased. It was not 
possible from these results to explain re- 
duced enzyme activity as a cause for 
metabolic changes in lenses. (10 refer- 
ences) Morris Kaplan. 


Schwartz, B., Corwin, M. and Israel, 
Rk. A double-blind therapeutic trial of the 
effect alpha-chyrotrypsin has on the facil- 
ity of cataract extraction. Tr. Am. Acad. 
Ophth. 64 :46-54. Jan.-Feb., 1960. 

Sixty-eight patients were studied by a 
double-blind technique. The mathematics 
of the technique are gone into in some 
detail. The statistics indicate that the 
enzyme does indeed facilitate extraction. 
(1 figure, 3 tables, 8 references) 

Harry Horwich. 


Townes, C. Complications in cataract 
surgery. Rev. brasil. oftal. 19:129-135, 
June, 1960. 

The author summarizes very briefly the 
more frequent complications which occur 
during and after cataract surgery: loss of 
vitreous, late formation or loss of anterior 
chamber, choroidal detachment, exuda- 
tive uveitis, anaphylactic reaction to lens 
protein, infection, sympathetic ophthal- 
mia, and optic neuritis. He briefly men- 
tions his method of preventing or dealing 
with each of these complications. 

Walter Mayer. 


Troutman, R. C. National survey on 
the facility of cataract extraction, opera- 
tive and immediate postoperative compli- 
cations. Tr. Am. Acad. Ophth. 64 :37-45. 
Jan.-Feb., 1960. 

Over 1,500 questionnaires returned by 
more than 200 ophthalmologists were an- 
alyzed by IBM methods. The enzyme fa- 
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cilitates lens extraction, and reduces the 
percentage of extracapsular extractions 
by two thirds. The 1:5,000 and 1:10,000 
dilutions produce similar results. There 
seemed to be an increased incidence of 
flattened chambers and hemorrhages in 
the younger age group, with the use of 
the enzyme. Wound reopenings were 
more frequent in all ages, and corneal 
edema or striate keratitis were more fre- 
quent. These complications could not be 
related to the make of the enzyme, 
amount, concentration, time in solution, 
or time in the eye, but no more than 2 
ce. is advised. Irrigation of the posterior 
chamber is inadvisable, since it may in- 
duce loss of vitreous, and at least three 
corneo-scleral sutures should be used. 
(8 tables, 1 reference) Harry Horwich. 


11 
RETINA AND VITREOUS 


Ashton, N. Larval granulomatosis of 
the retina due to toxocara. Brit. J. Ophth. 
44 :129-148, March, 1960. 

The presence of nematodes in intra- 
ocular tissue has been determined only 
recently and almost none of it in Eng- 
land. The common ascarid of dogs and 
cats is the toxocara, the second stage of 
which has been frequently reported in 
various tissues of the body but rarely in 
the eye. Four cases occurring in children 
are described here; in all of them the 
right eye presented diminished vision and 
a suspicious growing mass in the macu- 
lar area. In all the eye was removed as 
bearing a neoplasm and in all, after care- 
ful and complete histologic section, the 
larva of the round worm was found. 

Since none of these were diognosed 
prior to enucleation, it is obvious that the 
clinical diagnosis is very difficult. In all 
of them, the lesion was a solitary granu- 
loma with little inflammatory reaction 
while in others there was great inflam- 
matory reaction with retinal detachment 
or abscess formation or general ophthal- 
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The infestation should be sus- 
pected in an unexplained granuloma of 
the retina with some eosinophile reaction 
in the blood and possibly a history of 
playing with household pets or of eating 
of dirt. Prevention is the only line of 
attack against the disease since there is 
no drug known to be effective against it. 
(24 figures, 32 references) 


Morris Kaplan. 


mitis. 


Chivers, J. A. Acute retinal vascular 
proliferation. Brit. J. Ophth. 44:179-184, 
March, 1960. 

Acute retinal vascular proliferation or 
retinitis proliferans may be caused by 
trauma or chronic infective conditions or 
chronic vascular disease such as arterio- 
sclerosis, nephritis, or diabetes. The in- 
traocular hemorrhage may be absorbed 
without a trace or it may become in- 
vaded by granulation 
forming a connective tissue scar or it may 
remain unabsorbed and form a blood cyst. 
These stages may develop either rapidly 
or slowly. 

A case report is given in detail of a 16- 


vascular tissue 


year-old girl of apparent good health who 
developed blurring in each eye. Examina- 
tion showed fresh blood in each vitreous, 
and complete physical examination re- 
vealed elevated blood pressure, elevated 
blood urea and a defective, deformed kid- 
ney. The kidney was removed and all 
signs of toxemia cleared but the vitreous 
hemorrhages were followed by bilateral 
retinal detachment and almost total loss 
of vision which remained irremediable. It 
is suggested that even though the physi- 
cal toxemia was cured, the presence of 
the blood in the vitreous continued to be 
a sufficiently irritating factor to cause the 
progressive worsening of the eye disease. 
(4 figures, 6 references) 
Morris Kaplan. 


Cogan, J. F. Bilateral retinal detach- 
ment following carotid-cavernous fistula. 


Brit. J. Ophth. 44:185-188, March, 1960. 
A 53-year-old woman complained of 
one-sided proptosis and marked orbital 
edema which was diagnosed as cellulitis. 
She became worse and within a few days 
presented the same disturbance in the 
other eye with marked loss of vision. 
Within three weeks there was bilateral 
retinal detachment and much progress in 
the proptosis and edema, but a week 
later the orbital signs subsided leaving 
the detachments. The author believes 
that she had a thrombosis of each cav- 
ernous sinus which was later cleared for 
sinus drainage. The detachments healed 
with return of some vision in each eye. 
At no time in the course of the illness 
were dilatation of retinal veins, retinal 
hemorrhage or choked discs noted. The 
detachments were felt to be exudative in 
nature which cleared when venous drain- 
age was re-established. (8 references) 
Morris Kaplan. 


DeRosa, C., Massimeo, A. and Redi, F. 
Occlusion of the central artery of one 
retina and of a cilioretinal artery in the 
other eye. Arch. di ottal. 63 :471-483, 
Nov.-Dec., 1959. 

Bilateral blindness occurred in a pa- 
tient aged 30 years in spite of the pres- 


ence of a cilioretinal artery in one eye. 
The occlusion was preceded by spells of 
bilateral amaurosis, headache, confusion, 
and aphasia. The right hemiparesis re- 
covered, but the vision did not. The blood 


pressure was normal, and no cause could 
be determined except angiospasm. The 
clinical examination was very complete, 
including the muscle biopsy and_ the 
angiogram. (9 figures, 11 references) 

Paul W. Miles. 


Goodside, Victor. Congenital vitreous 
veil. A.M.A. Arch. Ophth. 63 :682-686. 
April, 1960. 

A case of congenital veil of the vitre- 
ous attached to the region of the macula 
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is reported. This lesion showed definite 
changes in its appearance during more 
than a year of observation. (1 figure, 
7 references) Edward Murphy. 


Imre, Gy. Contributions to the etiology 
of Coats’ disease. Szemészet 97 :16-18, 
1960. 

The endocrinologic examination of 
three children with Coats’ disease revealed 
signs of latent adreno-cortical hyperfunc- 
tion. Therefore the author assumes that 
Coats’ disease and the endocrine system 
are interrelated. An endocrinologic ex- 
amination of all patients is suggested. 
ACTH is obviously contraindicated. 

Gyula Lugossy. 


involving the 
19 :137-148, 


Keeney, A. Diseases 
macula. Rev. brasil. oftal. 


June, 1960. 

The author describes the principal mac- 
ular affections, after reviewing the spe- 
cial anatomy of the macular region. He 


classifies the macular diseases and gives a 

brief summary of the newer therapeutic 

methods available to treat these diseases. 
Walter Mayer. 


King, J. H., McTigue, J. W. and 
Chavan, S. B. Experiences with vitreous 
preserved by lyophilization. Tr. Am. 
Acad. Ophth. 64 :287-297, May-June, 1960. 

Limited clinical and experimental bac- 
teriologic studies were made on vitreous 
prepared by the authors’ freeze-dry- 
vacuum technique and it was found that 
this is a practical method for using sub- 
stitute vitreous in certain rare, selected 
cases. (4 tables, 13 references) 

Harry Horwich. 


Rosengren, B. Indentations of the sclera 
by means of a silver ball in the surgical 
treatment of retinal detachment. Acta 
ophth. 38:109-114, 1960. 


Indentation of the sclera by means of a 
silver ball directly over the tear makes 
the detachment disappear in a few days, 
and the tear may then be treated by di- 
athermy or light coagulation, (2 figures, 
1 table, 8 references) John J. Stern. 


Schofield, P. B. Diffuse infiltrating 
retinoblastoma. Brit. J. Ophth. 44:35-41, 
Jan., 1960. 

Four children from one to nine years 
of age had hypopyon of several months 
duration; the eye of three of them was 
aspirated for culture studies very soon 
while in the fourth it was delayed. In 
addition to bacteriologic studies, the fluid 
was examined for malignant cells which 
appear as clusters of darkly-staining 
polyhedral cells. In all four eyes a pre- 
operative diagnosis of malignancy was 
made. After enucleation macroscopic ex- 
amination showed no tumors but micro- 
scopic studies showed very early malig- 
nancy, specifically, diffuse infiltrating 
retinoblastoma in the peripheral portion 
of the retina. The postoperative progress 
has been good and prognosis is consid- 
ered excellent. It was concluded that an- 
terior aspiration studies should be per- 
formed in all cases of persistent juvenile 
endophthalmitis. (6 figures, 7 references) 

Morris Kaplan. 


Soll, D. B. and Turtz, A. I. Retino- 
blastoma diagnosed as granulomatous 
uveitis. A.M.A. Arch. Ophth. 63 :687-691. 
April, 1960. 

An eight-year-old boy had an eye enu- 
cleated for complications of granuloma- 
tous uveitis. Tumor was strongly sus- 
pected and a retinoblastoma was found on 
pathologic examination. In such cases it is 
suggested that a full iridectomy be done 
for biopsy if iris nodules are present and 
enucleation can be delayed. (4 figures, 
9 references) Edward U. Murphy. 
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NEWS 


DeatHs 
Dr. Arthur Stanley Hale, Detroit, 
died May 9, 1960, aged 60 years. 


Michigan, 


ANNOUNCEMENTS 
COMPETITION FOR OPHTHALMIC PAPERS 


The Instituto Barraquer, Laforja, 88, Barcelona, 
Spain, announces a competition for scientific papers 
on ophthalmic subjects. Three main prizes of five, 
three, or one thousand pesetas, will be granted for 
the best papers, as well as several prizes of five 
hundred pesetas. 

Regulations and conditions are: 


1. Any medical doctor under 40 years of age, 
Spanish or foreigner, whether or not a member of 
the Institute, may participate in this competition. 
Members of the Board of Rectors are excluded 

2. The term for admission of these papers ends 
on December 31, 1960. 

3. The papers may be written in the author's 
language and must be accompanied by summary 
(about 500 words) in English and French 

4. The papers are to be typewritten, in double 
spacing, using one side of the paper only. The page 
number should be in the right upper corner and 
one word indicating the subject in the left. They 
may be accompanied by illustrations, tables, and 
so forth on card-board, with the corresponding 
page number and lemma as already mentioned. 

5. Accompanying the paper should be a card 
with the author’s full name and address. It should 
be enclosed in a small sealed envelope identified by 
the word indicating the subject. 

6. The judges will be the Board of Rectors, as- 
sisted by the Editorial Board. Their decision can- 
not be appealed. The results of the competition will 
be mailed to the winners after January 31, 1961. 
The prizes will be at the disposal of the winners 
immediately after the judges’ decision is known. 

The winning papers will remain the property of 
the Institute and will be published in the Annales 
of the Barraquer Institute. 

7. Papers on which no prizes have been granted 
will be destroyed after three months, or returned to 
the author if requested so by letter authorizing 


ITEMS 


opening of the envelope that contains his name and 
address. 


CLOSING DATE FOR FELLOWSHIPS 


The National Council to Combat Blindness, Inc., 
“The Fight for Sight,” announces that the closing 
date for receipt of completed applications for full- 
time research fellowships, grants-in-aid and sum- 
mer student fellowships for the 1961-62 period, has 
been designated as March 1, 1961. 

In general, notification to applicants for full-time 
research fellowships and grants-in-aid, will go for- 
ward in July with August Ist as the commence- 
ment date for the project. Under special circum- 
stances, where earlier notification is essential, the 
Scientific Advisory Committee may consider appli- 
cations in advance of the scheduled date. 

Applicants for student fellowships will be noti- 
fied in May of the action taken by the Scientific 
Advisory Committee in order that arrangements 
may be made with their respective institutions to 
commence work in early summer. 

Appropriate forms may be obtained by address- 
ing Secretary, National Council to Combat Blind- 
ness, Inc., 41 West 57th Street, New York 19, N.Y. 


PERSONALS 


Dr. Harold G. Scheie, professor of ophthalmol- 
ogy, has been named chairman of the Department 
of Ophthalmology, University of Pennsylvania 
School of Medicine, to succeed Dr. Francis Heed 
Adler, who will become emeritus professor of oph- 
thalmology after 23 years as chairman of the de- 
partment. 


Sir Tudor Thomas, Cardiff, Wales, has been 
awarded the Gold Medal in therapeutics of the So- 
ciety of Apothecaries of London, in recognition of 
his work in corneoplastic surgery. 


Benjamin William Rycroft, F.R.C.S., ophthalmic 
surgeon, Queen Victoria Hospital, East Grinstead, 
was among the British physicians who received 
“birthday honors”. Mr. Rycroft was made a 
Knight Bachelor. 
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MATALENE 


SURGICAL INSTRUMENTS CO., INC. 
GRAND CENTRAL PALACE BUILDING, 125 E. 46TH ST., N.Y. 17 
SUCCESSORS TO E. B. MEYROWITZ SURGICAL INSTRUMENTS CO., INC. 
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BAILLIART OPHTHALMODYNAMOMETER 
For Measuring the Diastolic and Systolic Blood Pressure in the 
Central Artery of the Retina 
This instrument permits determination of retinal artery pressure through application 
of a measurable amount of external force to the sclera. This raises the intraocular 
tension. At the point at which intraocular tension equals retinal arterial diastolic 
pressure, the main retinal arteries pulsate. When additional increases in intraocular 
tension exceed the retinal arterial systolic pressure, the arteries blanch and blood 


ceases to flow. 
SUPPLIED IN CASE $35.00 
DIAL TYPE (not illustrated) $40.00 


SEE US AT THE A.A.0.0. MEETING 


BOOTHS 81-82 PALMER HOUSE 
CHICAGO, ILLINOIS) OCT. 9 THROUGH 14 


Pleoptophor 
After Bangerter 


A new instrument for the treatment of ambly- 
opia, combining the best known up-to-date meth- 
ods, like the dazzling-stimulating method of 
Bangerter and the after-image method accord- 
ing to Cueppers. This is an important step for- 
ward in the training of central fixation. 


This instrument will be demonstrated by the 
Swiss ophthalmologist, Dr. A. Graemiger, assist- 
ant to Dr. Bangerter, in our booth at the acad- 
emy meeting. 


Ophthalmological Instruments of Top Quality 


ALFRED P. POLL 
40 WEST 55TH STREET, NEW YORK 19, N.Y. 


= 
cx 
4 
3 
ple 
al 
ute 
= 
od 
a 


AMERICAN JOURNAL OF OPHTHALMOLOGY L 


Plastic tips are shielded allowing light to emerge only at the working point. 
Tips available are: 
“A” Globe retractor for Ret- 
inal-Detachment Surgery. 
“B” Posterior Globe Illumi- 
nator. 


“C” Anterior Illuminator. 

“D” Focal Illuminator. 

“E” Cobalt Blue for use with 
Fluorescein in Contact 
Lens fitting and Corneal 
examination. 

“F” Multi-Spot, Six combi- 
nations of Red, Green and 
White for Color and Bi- 
nocular Vision tests, Ret- 
inal Response in Cataract 
and Fixation. 


Available in three sets: 
Complete set of Light and six tips less batteries 
Retinal Detachment set, Light and tips “A,B,C,D” 
Diagnostic set, Light and tips “C,D,E,F” 
Long Life Mercury Batteries, each 
Tip Adapter for Welch Allyn Transilluminator 
Available at all Optical and Surgical Suppliers 
Manufactured by 


225 Cadwalader Avenue R. O. GULDEN Philadelphia 17, Penna. 


Schiotz Tonometer Standardization—Repair—Maintenance service. 


in contact lenses 


Lacrilens® Molded it's G 
Plastic Lenses 


Solutionless FOR EVERYTHING IN SIGHT 


Contact Lenses 


Pastis Contest A pioneer in plastic contact lens develop- 


Plastic Spherical ment and manufacture, Obrig Laboratories 

c Lenses maintains leadership in the contact lens field 
Pe. through continuous, imaginative research. In 
Cylindrical experience, facilities and range of products 
Contact Lenses and services, Obrig will not be surpassed. The 
Plastic list of Obrig products is a growing one; to its 

customers Obrig offers consultation and 
Gonioscopic Lenses assistance in problem fitting cases. In contact 


P Geleres lenses — it’s Obrig for everything in sight. 


Tinted 
Contact Lenses 


wetting Soutins | Obrig Laboratories, Inc. 


Molding Shailg | 75 East SSth Street, New York 22, N.Y. - PLaza 8-0960 


Molding Equipment Florida: P. 0. Box 791, Sarasota 
Radius Gauges Foreign Branches: / Montreal, Canada 
Thickness Gauges Johannesburg, South Africa 
Textbooks San Jose, Costa Rica 
Caracas, Venezuela 
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“OCULTRON” 


ELECTRONIC FLASH 
PHOTO EQUIPMENT 


FOR GOLDMANN 
(HAAG-STREIT) SLIT LAMP 


Proper illumination for photog- 
raphy of all details normally vis- 
ible with the slit lamp. 


Developed at University Eye 
Clinic in Vienna, Austria. 


Can be mounted easily by oph- 
thalmologist himself. 


Distributed in USA & Canada by: 
ALFRED P. POLL 


Ophthalmological Instruments of Top Quality 
40 West 55th St., New York 19, N.Y. 


like natural tears 


Lacril is optically clear, soothing and lubricating to dry eyes 


unlike natural tears 


Lacril is designed to continue its soothing, pro- 
tective lubrication for prolonged periods 


® 
long-lasting relief for pa- 
tients whose natural tears 
are absent or inadequate 


ARTIFICIAL TEARS 


FORMULA: Lacril Artificial Tears contain: Methylcellulose, Polysorbate 80, 
Gelatin (Pharmagel A), and Boric acid in a non-sticky, non-lid-crusting 
sterile solution, with Chlorbutanol (Chloral deriv.) 0.59 ¢ as a preservative. 


supPLyY: Lacril is supplied in 15 cc. plastic dropper bottles. 
ALLERGAN PHARMACEUTICALS » INC, Los Angeles 17, Calif. 2S 
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GREINER & MUELLER 


Expert makers 
of artificial human eyes 


GLASS & PLASTIC 
55 E. Washington St. . . . Chicago 2, Ill. 
Phone FR 2-4449 
Bronches at Kansas City, Mo., Detroit, Mich. 
Our experts visit Milwaukee, Madison, Minneapolis, and St. 
Louis reguiarly. Serving the Middie West since 1924. 
Eye making has been a family tradition 
with us since 1835. 


Availeble on prescription at your 
Cphthaimic Dispenser, American 
Optical Co., and other optical 
supply houses. 


WHEN YOUR DIAGNOSIS INDICATES 


CONSIDER OUR SALES RECORD OF 


A complete set of fusion charts in full color for office 
and home training, Base-in and Base-out. 


SCIENTIFIC PUBLISHING CO. 


OUTSTANDING 
FEATURES 
Animation 
®@ Gay Colors 
Duo-Chrome 
Spectacles and 
Drawing Outfit 
@ Nine Groups of 
Charts 
@ Vertical Fusion 
Device 
@ Tracing Sheets 
All in one set, 
with directions 


$12.00 


Less 5% if check 
accompanies order 


ORTHOPTICS 


OVER 11,000 SETS OF 


DVORINE ANIMATED 
FUSION CHARTS 


Dept. D—2328 Eutaw Place 
Baltimore 17, Maryland 


The newest and most up-to-date instruments in 


PLEOPTICS 


for the diagnosis and treatment of amblyopia are now available: 


THE “VISUSCOPE” 
(Dr. Cueppers) 


THE “EUTHYSCOPE” 

(Dr. Cueppers) 

THE “COORDINATOR” 

(Dr. Cueppers) 

THE “SPACE-COORDINATOR” 
(Dr. Cueppers) 

THE “SYNOPTOPHORE” 

(Dr. Cueppers) 


THE “LOCALIZER-CORRECTOR” 


(Dr. Bangerter) 


THE “CONVERGENCE-TRAINER” 


(Dr. Bangerter) 
THE “CENTROPHORE” 


THE “PLEOPTOPHORE” 


The basic diagnostic instrument with the Star Test and the 
Concentric Circles grid for the diagnosis of eccentric fixation, 
even in a very low degree. 

The basic therapeutic instrument for the production of the 
negative after-image. 
Diagnostic and therapeutic 
“Haidinger Brush’’ principle. 
For re-enforcing foveal vision in space. 


instrument, based on the 


Improved and modified, incorporating the Haidinger Brushes. 


Devised by Prof. Bangerter, now there are two Pleoptic in- 
struments in one. 
A therapeutic instrument for convergence insufficiency cases. 


A completely new pleoptic instrument used at the St. Gallen 
Eve Clinic by Prof. Bangerter. 

The most complete single instrument by Dr. Bangerter in 
the treatment of amblyopia. 


OMEGA INSTRUMENT CO., 40 West 55 Street, New York 19, N.Y. 


You are invited to Booth No. 118 at the Chicago Academy Meeting 
where all of the above instruments will be demonstrated. 
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The RHEO-TRAN Unit 


Provides greater illumination You Can t Know 


Fits large diagnostic handle ° 
Eliminates use of batteries Until 


No increase in weight 


You Try... 


One of America’s Finest 
Absorptive Lenses. — 


63RD AT UNIVERSITY 
MOINES, IOWA 


For vacuum-coated Sun- and 
Protection Lenses as well 
as for special coatings 


contac 
Europe's foremost 


coating-manufacturer. 
BALZERS Aktiengeseilschaft 
Balzers, Principality of Liechtenstein 
RHEO-TRAN Unit only—$37.00, 
including one 3.8 bulb 
write for literature 


It Will Pay You 


to look through the advertising pages 
of this Journal. 
We discriminate as to the quality and 
OPHTHALMIC reliability of the advertising accepted 

OPTICIANS for the 
AMERICAN JOURNAL 
109 N. Wabash, at Washington of 

Chicago, Illinois OPHTHALMOLOGY 
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URGENT REQUEST 


The Uveitis Laboratory, University of California School of Medicine, San Francisco, is vitally 
interested in obtaining freshly enucleated eyes from patients with all types of uveitis Bag other 
endogenous inflammations. Attempts are being made to isolate etiologic agents from these e 

The eyes should be re in a sterile bottle, packaged with the history and findings, aa ‘shipped 
as quickly as possible. Please send specimens special delivery, collect, and mark the package “Fresh 
Tissue Specimen—Rush.” Do not freeze or use preservatives of any kind. 

A report of isolations of organisms and pathologic findings, yo | a slide, will be sent to the 
contributor. Credit will be given in any resulting publications if desired. 


Telegraph collect if specimen being sent. 
Send eyes to 
Samuel J. Kimura, M.D., Michael J. Hogan, M.D., or 
Phillips Thygeson, M.D. 
University of California School of Medicine 
San Francisco 22 


lt Will Pay You 


to look through the advertising pages of this 


Journal. 


We discriminate as to the quality and reliability of 
the advertising accepted for the 
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Ophthalmologica 


Journal International d’Ophtalmologie — International 


Journal of Ophthalmology-Zeitschrift fiir Augenheilkunde 
Founded in 1899 by H. Kuhnt and J. von Michel. Continued by C. Behr and J. Meller 


Organ der Schweiz. Ophthalmologischen Gesellschaft -Organe de la Société Suisse d’Ophtalmologie 
Orgaan van het Nederlandsch Oogheelkundig Gezelschap-Organ for the Netherlands Ophth. Society 
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“$.S." Set— 
Specialist Ophthalmoscope 
& Streak Retinoscope 


STANDARD No. 3 SET 
Standard Ophthalmoscope 
& Otoscope 


“De Luxe” 
DIAGNOSTIC SET 


For full details of the above, or any item of the Keeler range please write 


KEELER OPTICAL PRODUCTS, INC. 
5536 Baltimore Avenue, Philadelphia 43, Pennsylvania 
GRanite 4-5310—Telephones—Kingswood 4-0874 
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“ALL 
OTHER 
THINGS 
BEING 
EQUAL...” 


The familiar phrase above is often heard when a 
difficult choice is being made — it is usually 
concluded much this way . . . “let’s take this one, 
it has that one feature I particularly like’. 


So it is with Tredmycin’ 


In the treatment of ocular infection, PREDMYCIN 
Ophthalmic Solution offers neomycin (0.5%) 
and prednisolone (0.2%) for prompt control 

of infection and inflammation. But PREDMYCIN 
provides one important feature more—the 
decongestant, phenylephrine (0.12%) for rapid 
paling of the patient’s eye. Actually, PREDMYCIN’S 
decongestant not only improves the look and 
“feel” of the eye, but also helps allay 

irritation, check further edema and localize 

the steroid in the tissues. 


Pharmaceutically, PREDMYCIN is presented in a 
sterile, lubricating solution for rapid 

absorption . . . rapid therapeutic effect—available 
in 5 cc. plastic dropper bottles for maximum 
patient acceptance and convenience. 


In short .. . for prompt, comprehensive relief _ 
of ocular infection PREDMYCIN is a drug of choice. 


: ALLERGAN PHARMACEUTICALS we. Los Angeles 17, California 
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